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A Half-Ton Traveling Crane 

BY J. V. ROMIG 



of the 



THERE are many places where a small 
traveling crane can be used to advan- 
tage, such as small ice-making plants, 
shipping rooms, storage warehouses, etc., 
but where the cost of such an aid is a very 
big factor; to such places, the crane illus- 
trated will prove a boon, as the various 
parts required in the assembly a 
to be found in the shop. 

First, plan the exact locati( 
track; its length, width, and height from 
the tioor; with these dimensions at hand, 
proceed to lay out the desigfn of the vari- 
ous pieces. The dimensions shown in 
the drawing are suitable for a crane up to 
6-ft. span. The channels which form the 
bridge are placed with their webs out, and 
the flanges about % in. apart. The end- 
pieces are of 4 by 2-in. angle iron, with 
1-in. holes drilled in the 4-in. flange for 
the trolley-wheel pins. These endpieces 
are fastened to the channel irons by 
braces made from 6 by 6-in. angle iron, 
3 in. wide, one leg of the brace being 
bolted to the channel iron, while the other 
is clamped to the endpiece by the nut of 
the trolley pin. The trolley wheels, car- 
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riagc rolls, trolley pins, and roll pins are 
turned from cold-rolled steel to the di- 
mensions shown, the roll pins having a 
small feather key in the center which fits 
a keyway in the carriage plate. The car- 
riage plate is made of y2-in. boiler plate, 
drilled for the roll pins and for the hoist 
hook. 

When the crane has been assembled, 
measure the gauge of the trolley wheels, 
and put up stringers corresponding to 
this measurement, to carry the tracks. 
The track members are made up of %-'m. 
square machine steel, bolted to pieces of 
2-in, angle iron, which in turn are bolted 
to the ',2 by 3-in. hangers. These hangers 
are fastened to the stringers by lag 
screws or bolts, and are braced as shown, 
by %-in. tie bolts; the hangers should be 
spaced about 3 ft. apart. The crane is 
completed by the addition of a Va-ton 
hoist. By seeing that the track is level, 
and the trolley wheels and carriage rolls 
oiled at frequent intervals, a light-running 
crane wilt be the result, which will more 
than repay the labor of building it, by the 
saving effected in handling costs. 
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A Lavatory for the Bench or Boat 

The lack of space in a small shop or on 
a boat need not prevent having a perma- 
nent lavatory or folding washbasin, which 




Ib ■ Small Shop or Bolt a Pemtncat Mountinr for 
> WaihbuiD wiO Provide at Lean ■ Part of tha 
ConvaDicdce to be Had in Hore Luiuclous Quailen 

can be built at small cost. It should be 

tilaced under some convenient shelf, 
ocker, or bench, which is about as high 
as a common washbowl would be from 
the floor, and a little wider than a com* 
mon enamel basin. A piece of galvanized 
sheet iron forms a ring which supports 
a common washbasin. The iron ring 
should have a flange bent downward all 
around the edge, for greater strength, and 
should have a hole drilled in the project- 
ing portion at one side, through which a 
%-in. bolt or wood screw extends up into 
the bench or shelf. When not in use, the 
basin can thus be swung around out of 
sight. Such an arrangement has been 
found very satisfactory on small steam- 
boats. 

Indicator tor Chucking Lathe Work 

A tester, to determine whether a piece 
to be turned or machined in a lathe is 
chucked accurately, is shown in the draw- 
ing. An old lathe tool is drilled, and a 
center pin is driven into one end, as 




MtlBe Tool That Sbowa Whether Work 
In ■ I.alha Chuck haa bato Accih 
tattlr Coland at Net 



shown. A steel rod, about IS in. long, is 
filed or turned to a tapering point at one 
end, the other end of the rod being pro- 
vided with a point similar to that of a 
lathe center; a right-angle bend is made 
about 2 in. from the center-pointed end 
of the rod. A punch mark is made at the 
shoulder and a center hole is made to 
take the center point on the lathe tool; 
the rod is then bent as shown. To use 
this tester, the tool is set in the tool post, 
after the piece to be machined has been 
placed in the chuck. The point of the 
tester is set in the center hole of the work 
and the center in the tool post is placed in 
the center hole provided at the shoulder 
of the tester, as shown in the drawing. 
When the lathe spindle turns, the end of 
the tester will remain motionless if the 
work is properly chucked, but if the 
chucking is not true, it can be detected 
by the movement of the pointed end.— 
G. A. Luers, Washington, D. C. 

Tool Holder Saves High-Speed Steel 

On account of the cost of high-speed 
steel, all possible means are resorted to 
to save it, and a single tool bit is em* 
ployed until it is too small for further 
use. One of the 
^i^ most effective 
means of getting 
the utmost serv- 
ice from a tool 
bit is afforded by 
the holder shown 
in the drawing. 
This holder is 
made, according 
to the dimensions 
^.-^ ,- given, from cold- 

lii^ rolled steel, and is designed to 
take a %6-in. bit. After the 
Vz-in. hole has been drilled, the square 
hole is formed by drilling, first with a 
%2-in. drill and then filing; afterward, the 
tool is slitted, as shown, through the 
center of the square hole. A %-in, hole 
is drilled and tapped to take the setscrew 
which is made, to the dimensions given 
in the drawing, from cold-rolled steel, 
whereupon both the holder and setscrew 
should be casehardened. In use, the tool 
bit is inserted into the square hole where 
it is rigidly held by compression when the 
setscrew is drawn up. Tool bits as short 
as % in. can be satisfactorily used with 
this holder. 

CHot valve handles wrapped with rope 
permit manipulation without burning the 
hands. 
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Template Aids in Hanging Doors 

Fabricaled ships and standardized auio- 
mobiles are possible only because pat- 
terns, or templates, are used which allow 
the parts to be finished without any fit- 
ting before they are assembled. The same 
idea can be adapted to hanging doors and 
windows. Take a waste strip and cut it 
to the length of the opening, less the 
amount of clearance desired at the bot- 
tom. Then take the hinge biuts and sink 
an impression of them in the strip at the 
points where they are to be installed. By 
jamming this strip tightly against the top 
of the opening, exact locations for the 
hinges are obtained; by holding the strip 
even with the bottom of the door or win- 
dow to be fitted, the hinges are similarly 
located. 

A Low-Cost Poultry Pence 

A suitable fence for poultry, that pos- 
sesses the advantage of being nonsagging, 



can be made from plas 
19 gauge galvanized ' 
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s lath and No, 

^ pattern lath 
should first be cut, 
to insure that all 
are made alike. To 
do this, a com- 
mon 48-in. lath is 
off, as 
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Table for Grinding Edge Tools 

The foreman of a woodworking shop 
found it necessary to install some device 




i two notches 
near the ends, on 
the same side, arc 
for the selvage 
wires; those on 
the opposite edge 
for the intermedi- 
ate wires. At each 
of the points 
shown, the lath 
should be sawed 
about one-third 
through. For 100 
ft. of fence, about 
7S such laths will 
be required, and they may be notched in 
lots of several at a time by using the pat- 
tern as a guide for the saw. 

Two posts, 100 ft. apart, should be set 
in the ground, and 15 wires strung be- 
tween them, spaced to correspond with 
the pattern. These should be left some- 
what slack, and the laths put in place, 16 
in. apart, with the slots in adjacent ones 
on opposite sides of the fence. When all 
the laths are in place, the wires should be 
stretched taut, and fastened to the inter- 
^Hdiate posts with staples. 



A Table Scl oeir the Griniliiane in the Woikihop 

Potnu I Guide ioc Coirect Grinding 

ol Edge Tool! 

to assist his less skilled workmen in grind- 
ing chisels and other edge tools to the 
correct angle. For this purpose he fitted 
the device illustrated to one of the steel 
columns in his shop, and the results have 
been very satisfactory. The grindstone 
is mounted permanently near the column, 
and a table is clamped to the column at 
just the proper position to give the cor- 
rect angle to the tools. The chisel is held 
by the two hands, as shown in the sketch. 
The hand which holds the blade rests on 
the tabic, and the other steadies the tool 
by a grip of the handle. As the tool itself 
docs not rest on a rigid surface, it can be 
shifted from left to right as necessary, to 
avoid nicks in the edge. As the workman 
always has a table to use as a guide, if the 
tool is parallel to it, the grinding angle 
will be correct. — M. E. Duggan, Kenosha, 
Wisconsin. 

Removing Spring from Valve Cage 
An easy method of removing the 

springs from automobile valve cages is 

shown in the 

illustration, 
A piece of 

T^fl-in. cold- 
rolled steel 

is bent as 

shown: the 

shank is 

clamped in the 

drill-press 

chuck, and the 

ring is placed 

over the disk 

on the end of 

the spring. The chuck is then fed down, 

when the cotter pin may be casibj ■ 

moved. — S. Vwcu^A, ^ t.' 
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Swin^^ing Rule an Aid in Penpective 
Drawing 

A time and labor-saving rule, or straight- 
edge, for projecting perspective drawings, 
is made from a strip of transparent cellu- 
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vcctive Rule 






loid, or cardboard, as shown in the draw- 
ing. The stationary point is located as 
indicated, and on a line with the edge of 
the rule; the device is held to the drawing 
board, at the proper position, by a thumb- 
tack inserted at the stationary point. 

To transfer any point on the plan onto 
the perspective, all that is necessary is to 
swing the rule until its working edge 
touches the desired point, and to hold it 
there while the T-square is moved until it 
intersects the working edge of the swing- 
ing rule, as indicated. — Henry Simon, 
Laguna Beach, Calif, 

Insertiiig a Tight Key or Feather 
In some machines it is necessary to use 
a key that is inserted in the plain part of 
the shaft, away from the end, and to have 
the key, or feather, fixed in place. Such 
a key can be made by the following 

method: 
ViY««r-^ ^-qn-.T«i.«y ^^^ jj,^ ^^^ 

way a. s usual, 
but undercut 
he endi 




show 



the 



I sketch. Make 
' soft-steel key 
of exactly the 
same size and shape as the key- 
way, including the beveled ends. The key 
wiU, of course, be too long to insert. Bend 



it, as shown, until it can be dropped or 
tapped into the keyway, and straighten it 
out in place with a few sharp hammer 
blows. Jf properly made, the key will 
hold very firmly. 

It is necessary to allow a little material 
for finishing up the key after it has been 
hammered home. Do not try this plan 
for a very short key, as the bend will not 
straighten out properly. — Howard Greene, 
New York, N. Y. 

Sweeping Chimney with a Small Tree 

When a chimney or smokestack becomes 
so fouled with soot that its efficiency ts 
impaired, it can be easily swept out with 
a small fir or spruce tree. If the chimney 
has a clean-out door at the bottom, a rope 
can be lowered from the top -until the end 
can be drawn through the opening; the 
tree is tied to the middle of the rope and 
pulled up and down until the flue has 
been cleaned. In case there is no open- 
ing at the bottom, a stone, or other weight 
heavy enough to drag the tree to the bot- 
tom, can be tied to the tree. A good, 
strong rope should always be used, and 
the tree securely fastened so as to pre- 
vent its becoming caught in the chimney. 
— J. A. Stevens, East Boothbay, Me. 

To Prevent Iridescent Marks 
on Negatives 

When using a broken negative that has 
been bound on a piece of glass with 
gummed tape, iridescent marks are often 
the cause of a lot of trouble, especially if 
the negative is used in the enlarging 
camera, when making a transparency for 
reproduction. It has been found that 
these marl^s can 
be easily elimi- 
nated by proper 
treatment. Scrape 
about Vfi in. of 
the binding from 
the edge, and 
trim a match 
stick to a wedge; 
the thin edge is 
inserted between thi 

glass, to just the depth of the binding 
strip. Then trim the wood flush with the 
edge. This treatment allows air to enter 
between the negative and glass and dis- 
perses the iridescent marks. Sometimes 
it is necessary to do this on two or more 
sides, depending upon the size of the 
plate, and the number and position of 
the marks. — Wm. Underwood, Tunnel 
Hill, IlL 
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BlastiDg with Gasoline Vapor 

That gasoline vapor can be used for 
dislodging an obstruction in an under- 
ground sewer pipe was discovered in an 
emergency that would otherwise have 
necessitated exploring underground in 
about 15 ft. of frozen earth. A single- 
cylinder, 5-hp. gasoline engine was con- 
nected to the rear wheel of a motor truck 
by a belt, both rear wheels being jacked 
off the ground. The exhaust from the en- 
gine was piped into a manhole, and the 
opening made air-tight by stuffing it with 
old burlap, cement, stones, and wood. 
The truck was then started and the gas 
engine was operated as a pump for some 
minutes, so that a mixture of gasoline and 
air was pumped into the sewer. The 
timer was arranged so that the engine 
would fire when the exhaust port was 
open. After pumping the inflammable 
vapor into the sewer for about 15 min- 
utes the mixture was fired and the ob- 
struction was blown out without damage 
to the sewer. 

Narrow Gate Useful on Farm 

There are places, in fences and corrals, 
about every farm, where a gate would 
save much time and many steps. If two 
posts are set a little more than a fool 
apart, the average man can slip through 
sidewtse easily, but cows and other stock 
cannot pass. These post* will not re- 
quire other brac- 
ing than a piece 
of strap iron or 
timber spiked 
across the top. 
Such a gale is 
often most useful 
at the corner of a 
fence, or where a 
fence joins a 
building. If 
placed in the 
middle of a barb- 
wir* fence, the 
wire can be first 

stretched across the opening, and after it 
has been secured to the posts with staples, 
it can be cut in the center and the ends 
wrapped around the posts. Where small 
Stock is kept, a single bar, placed diago- 
nally across the opening and pivoted at 
the bottom, will keep the animals from 
passing: a strap-iron hook supports the 
upper end of the bar. 




Tool for Handling Wristpin Bushings 



An easily made and effective tool for 
inserting or extracting piston wristpin 







bushings is shown tn the drawing. This 
tool is made from a piece of steel rod 
which is turned to form a threaded shaft 
having a shoulder and a square end for a 
handle which is attached to the end of 
the tool by riveting the end after the 
handle has been put in place. The 
threaded end of the tool screws into a 
threaded collar which is welded to a han- 
dle, as indicated. 

To remove a bushing, the tool is placed 
through the piston, and the collar is 
screwed up, forcing the bushing to the 
center of the piston and out of the boss. 
To insert a bushing, it is slipped over the 
tool, and the end is run through the pis- 
ton; when the threaded collar is turned 
up, the new bushing is forced into the 
boss until it clears the outside of the pis- 
ton. 

Tightening Wooden Spokes 
Loose spokes and felloes of wooden 
wheels can be permanently tightened 
without shrinking the tires. Soak the en- 
tire wheel in water until the wood is 
swollen and the spokes and rims are 
tight. After this has been done, immerse 
the wheel, either wholly, or a section at a 
time, into boiling linseed oil. The oil will 
drive the water out of the pores and take 
its place, and, on drying, the oil will re- 
main in the wood. This process will re- 
quire about Ya gal. of oil fora set of&oiailw.- 
|ue aulomohilc wtv^^V^. ^^^ 
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Variable Electric Heater for Three- Wire Circuit 

BY ELMER A. CRANE 

A CHARACTER! STIC feature of dec- used to hold the slabs together. Each re- 
trie heaters is that they are hig;hly sistance coil is supported by passing its free 
efficient, that is, nearly all of the electrical ends through holes in the slabs, and con- 
necting the ends togeth- 
er, as indicated, all of the 
coils being connected in 
series. Approximately 
1.000 ft., or 25 lb., of No. 
13 gauge galvanized- iron 
wire will be required for 
the resistance coils. The 
coils are connected to the 
source of current by suit- 
able binding posts 
mounted on the upper 
slab, as shown. 

In mild weather, the 
heater may be connected 
into the IlO-volt circuit 
by throwing the double- 
pole, double-throw switch 
to the upper position, as 
in the drawing, and in 
severe weather, it can be 
connected into the 220- 
volt circuit by throwing 
the switch to the lower 
position ; the heat devel- 
energy which goes into the heater reap- oped in the latter case is twice that when 
pears as heat, A homemade heater, ar- connected with the llO-volt circuit. As 
ranged for operation on a 110-220-volt, suggested in the drawing, the apparatus 
three-wire circuit, is described in this is protected against overload by a three- 
article, wire cutout. 

The drawing shows the constructional Such a heater was used with excellent 
details of this heater. The slate slabs are results in a warehouse room 12 by 13 by 
drilled as shown, for the accommodation 20 ft., having two windows and a glazed 
of the resistance coils; iron tie-rods and door, maintaining a comfortable tempera- 
pipe spacers at each corner of the slabs are ture even during severe weather. 

(Copyright, All Rights Reserved) 
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Gauge for Setting Lathe Tool 



A handy gauge to be used on the lathe 
tailstock for setting the tools, is shown 




more expen- 
sive gauges, 
where the 
pieces are not 
held to very close limits. As shown, it 
consists of a steel ring, ground to a fit on 
the tailstock sleeve, with holes drilled 



radially around the circumference, into 
which are driven the rods used as gauges. 
The length of these rods will, of course, 
depend upon the job; in use, the tool is 
run in until it just touches the rod for the 
particular size required, and the cut will 
reduce the piece to the proper size. 

Cutting Reinforcements in Concrete 
Structures 

Reinforcing in concrete beams, walls, 
etc., should never be cut if it is possible 
to avoid it. The reinforcement is inserted 
in the concrete for the purpose of giv- 
ing the concrete the necessary tensile 
strength, and, while there is usually an 
ample factor of safety used in computing 
the amount of reinforcing necessary, it is 
best, when it is necessary to cut through 
a beam or wall, to have the work super- 
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vised by a competent construction engi- 
neer, so that the structure may not be 
weakened beyond the safety mart. Of 
course, this does not apply to inserts set 
in the concrete for the purpose of bolting 
up hangers for line and countershafting, 
or where the concrete is used as a fire- 
proof coating for solid steel I-beams. 

Hanging Wallpaper over Grease Spot 

Everyone who has tried it knows that 
wallpaper hung over an uncovered grease 
spot will absorb the grease and show an 
ugly stain, and paperhangers are often 
put to considerable trouble and expense 
by the necessity of sizing such spots be- 
fore they can be papered, A simple 
dodge, in such cases, is to paste over the 
spot a piece of ordinary butcher's paper, 
at least twice the size of the spot to be 
covered. 

Power Feed for Drilling in Lathe 

I attachment which does away with 
5sity of feeding a drill by hand, 
'i the lathe, is made from a i 
piece of Hi by 
Vi-in. cold-rolled 
steel. The steel 
is bent as shown 
in the drawing, 
to fit around the 
loolpost. to which 
it is clamped by 
a setscrew; the 
two ends are 



the tailstock 

In use, a tool holder is placed in the 
toolpost, and the tooipost tightened, the 
attachment is then secured in position, 
and the center run in to meet the drill; 
the carriage feed does the rest. 

Restoring Crossed Threads 

After the crossed threads of an impor- 
tant part of a machine have been re- 
threaded to function properly, they arc 
quite likely to turn hard and have a tend- 
ency to jump back and rccross. Both of 
these handicaps can be overcome with a 
little valve-grinding compound. Apply the 
compound to the female threads and turn 
the threads into one another in the same 
fashion as in valve grinding: a back-and- 
forth turning, with a little gain on the 
forward motion at each turn, The com- 
pound should be thoroughly removed 
" * " " "^~"tds work PTQDetly 



Rack Keeps Planer Bolts in Order 



The rack shown in the drawing for 
holding the T-bolts used on planers, and 





A Rack lor HoMme Planer Bo1t> Eliminitei Ihe Uiull 

Search Ihtough ■ Box o{ Uniorted Bollt toe 

One of the Ptopei Lenetli 

Other metal-working machines, will meet 
with the approval of every operator who 
has fumbled around in a box of unsorted 
bolts in search for one of a certain 
length. Nearly all shops are now equipped 
with metal tool stands to which the rack 
in the drawing is attached with U-bolts, 
as shown; a smalt dowel at the lower end 
of the rack bears against the shelf of the 
tool stand and prevents slipping. The Vi- 
in. holes, in the L-shaped rack arm, arc 
carefully drilled; this will permit the 
round iron pegs, which are usually over- 
size, to be driven in tight. The -site of 
each bolt is stamped on the head with a 
steel numbering die, and also on the rack, 
so that bolls of a certain length are easily 
located.— H. L. Ruark. Hillyard, Wash. 

Tool Lifter for Planer or Sbaper 

An easily made 
attachment which 
will lift the 
shaper or planer 
tool on the back 
stroke, thus pre- 
venting undue 
wear on the cut- 
ting edge, is 
shown in the 
sketch. A com- 
mon butt hinge, 
preferably a brass 
one, is attached 
to the back of 
the tool as shown; the height is adjusted 
so that the tool will be raised about '' 
in^^^J. Kaspcr, Philadelo^ Vx. 
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How to Repair or Replace Sea Valve 
without Docking the Vessel 

Often it is necessary to make repairs 
on the valve in the bottom of vessels, 
known as the sea valve, which is located 




below the water line, and when a drydock 
or maijne railway is not available, this is 
not easy to accomplish. The following 
article describes a method that has proved 
very successful in a number of emergen- 
cies. 

The necessary materials to do the job 
are an 8 by 4-ft. piece of heavy canvas, 
No. 0, or better still 00, with a wide hem 
worked all around the edges and a large 
grommet in each corner. In each erom- 
met is spliced a piece of about ^-in. 
diameter Manila rope, long enough to suit 
the girth of the vessel with enough end to 
make fast on deck, as indicated in the top 
diagram. The sea valve in most cases is 
located in the fire or engine room of the 
vessel, usually amidships. Therefore it is 
necessary to get the canvas under the 
bottom, working aft from the bow, as 
there are less obstructions at this end. 
Four men should do this easily, two to 
ca<^ side of the vessel. Work the ropes 
under the keel to the location of the sea- 
chest opening, taking care that the open- 
the hull is as near as possible to 
■r of the canvas. 



When satisfied that the canvas is di- 
rectly over the sea-chest opening, the 
valve can be tested, and if no more water 
comes in than what would naturally be 
in the body of the valve it will be safe to 
remove the valve, and make the necessary 
repairs; for safety's sake a blank flange 
can be placed on the opening while the 
valve is off. 

Of course, the size of the ship and 
depth of draft will govern to a great ex- 
tent the size of the canvas to be used, but 
in all cases be sure that the canvas is 
stout enough for the depth of water in 
which it is to be used. 

For small vessels, such as tugs and in- 
land steamers, it can be worked to quite 
good advantage, and has been success- 
fully carried out at sea, on larger ships. 

Should the keel and bottom be rough 
and cause difficulty in passing the canvas 
along the bottom, it is well to use some 
small weights on the canvas keeping it 
clear of the bottom until abreast of the 
sea-chest opening, when the form hnes 
can be hauled tight and made fast at the 
rail. 

Turntable for Light Car 

The illustration shows a readily made 
turntable for the private garage, which, 
although it cannot be recommended for 
the very heavy car, has proved a great 
convenience with the lighter vehicles. 

In the center of the concrete floor of 
the garage a piece of 3-in. pipe is im- 
bedded firmly in the concrete. A rec- 
tangular frame, of a size appropriate to 
the wheelbase of the car, is constructed 
as shown two heavy casters are placed 
in each comer directly under the wheels 
of the car 

It has been found that with a cement 
floor of ordinary smoothness it is pos 
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of moderate strength to 
nd without undue exer- 
tion. The floor under the frame can easily 
be cleaned by washing with a hose. If 
some scrap luipber anJ pipe is available, 
the only expense which need be incurred 
that of purchasing the casters. — A. 
nsoti, Okmulgee, Okla. 



Tin-Can Key for Tire Repairs 




Simple Rig Helps Overhead Drilling 

Having a large number of holes to drill 
in some gratings that were suspended at 



efficient tool for repairing small 
punctures in single-tube bicycle tires is 
made from an ordinary tin-can key. The 
square end of the key is filed off as shown 
by the dotted lines, and a notch is filed 
in the top, as indi- 
cated. The slot- 
ted ends are filed 
to a long, sharp 

eral rubber bands 
are placed in the 
slot and stretched 
over the key, as 
shown; the rubber 
bands are coated 
with rubber ce- 
ment and the tool 
is inserted into the 
puncture. After 
the bands have 
been released from the top of the tool, 
il is withdrawn, leaving the bands in the 
puncture; sufficient lime is allowed for 

I rubber cement to harden and the 
jecting ends of the rubber bands are 
off flush with the outside of the tire. 
'aul M. Rcidhaar. Conncrsville, Ind. 
iuxiliary Petcock Aids in Cleatiing 
Gasoline-Feed Pipe 
O obtain gasoline for cleaning a tube 
to be patched, for cleaning the hands, or 
removing grease from the car or clothing, 
the usual practice is to dip something into 
the gas tank, generally a handkerchief or 
ball of waste. The result of this is fre- 
quently a mysterious stoppage of the mo- 
tor caused by a bit of lint or dirt clogging 
the gasoline-feed pipe and cutting off the 
fuel supply- As a result considerable 
time is spent in locating the trouble and 
remedying it. An easy means of avoid- 
ing this is to substitute a lee for the usual 
cU underneath the tank, an auxiliary pet- 
cock being attached to one end, without 
drilling or tapping. This arrangement 
makes it possible to insert a wire into the 
feed pipe to dislodge obstructions without 
removing the pipe, by disconnecting the 
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a distance above the floor, the workman 
on the job found that the regular hook- 
and-board "old man" method was too 
slow. The work was greatly facilitated 
by using the rig shown in the drawing, in 
which the pneumatic drill used was held 
in an angle-iron holder. A hole is pro- 
vided at the outer end of the angle-iron 
arm through which a lever is inserted as 
shown, for exerting pressure on the drill 
point against the metal being drilled. — 
Edward N, Snowdon, Boothbay Harbor, 
Maine. 

A Nonspillable Oilcan 
Any oilcan of standard make can be 
made nonspillable by using materials to 
be found around the average shop. 

As shown in the drawing, a piece of 
light sheet tin or 
brass is cut to fit 
inside the screwed 
end of the spout; 
five holes are 
drilled in this, the 
center hole being 
%2 in. in diam- 
eter. This is then 
soldered into place 
in the screw re- 
cess, A piece of 
%2-in. brass wire 
has a ball of solder 
attached to the ^ , 

end so that it will 

close up the opening m i.... .-i-.l.,, ..uJ the 
wire is cut so that it will just touch the 
bottom of the can when the ball rests on 
the opening. The wire is sHpped through 
the spout and the center hole in the disk, 
a small coil spring placed on the v 
shown, and a washer soldeitAV-a ^^^.fc •«>-»'t 
to keep a, sVv^X. X.ea^wci o'n. ^^«i ^'^'^ 
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^^^Rn oilcan of this description cannot spill 
^^^Bs contents, and the bottom will never 
^^^ptsc its spring. — Andrew Crowe, S. Man- 
cfiester, Conn. 

Rig for Handling Heavy Crankshafts 

When repairing heavy machinery in the 

Reld, far from the overhead crane of the 
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rSur Ueibod of Removiag a Heavy CianliibafC, 
by H»ni ol a Beam Running 
oa Pipe RoUcn 

shop, the mechanic must depend upon his 
ingenuity to handle heavy parts, such as 
crankshafts and flywheels. The drawing 
shows a rigging that was used for over- 
hauling a heavy vertical compressor in a 
refrigerating plant. Four long studs were 
Bcrewcd into stud holes on lop of the 
compressor, as shown, and an oak timber, 
with an eyebolt at one end, was clamped 
between rollers in the manner indicated. 
While the beam is held down securely, the 

Eipe rollers make lateral movement of the 
earn possible. Thus, when the shaft was 
lifted from its bearings, the beam was 
d oul, and the heavy forging low- 
to the floor. 

"Hot-Spot" for Auto Intake 

Intake manifolds on many automobile 
engines supply an inadequate amount of 
beat to make up for the cooling effect 
caused by the passage of the 'vaporized 
gasoline on its way to the engine cylin- 
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ders. To offset this loss, one motorist 
used a short length of copper pipe to 
make a "hot-spot" inside the inlet mani- 
fold, as shown in the drawing. Holes, to 
lake the copper pipe were drilled and 
tapped in both manifolds, the pipe being 
cut in half to take a union, as indicated. 
The inlet end of the copper pipe was 
plugged with a copper plug which was 
held in place with a pin; the threaded end 
of this piece was screwed well inside the 
inlet manifold, the threads providing ad- 
ditional radiation surface. The installa- 
tion of this device provided better vapor- 
ization, with a resuhant economy tn Iqeih 
and a smoother-running motor. 

Jig-Saw Attachment for the I 
The jig-saw attachment shown 1 
engraving was designed for use on a lathe 
of English manufacture having a flat- 
topped slide rest with several inverted 
T-slots, It is held in place on the lathe 
with a single T-hcad bolt. 

The main casting is of brass, and I 
split bearings for the vertically j 
spindle cons 
quently require i 




shings; the cast- 
ing that supports 
the table is iron. 
The table is 3-pI^ 
hardwood and is 
adjustable for 
height, so that 
more of the saw 
edge can be used 
than is ordinarily 
possible, thus mak- 
ing the blades give 
longer service. A 
jewelers' saw forms 
the saw frame; the 
M'ooden handle was removed and all bat 
about % in. of the tang was cut off. This 
was filed flat and btled into a slot of cor- 
responding size at the upper end of the 
spindle and attached with rivets, as indi- 
cated in the illustration. 

The attachment is driven by a Bmall 
faceplate held in the chuck; this faoe- 
piate has a driving pin mounted '/a ■■)• Off 
center which engages the slotted cro«- 
head attached to the spindle. Inciden- 
tally, this faceplate engages the flat-face 
surface of the crosshcad. thus keeping 
the saw frame in alinemenl and obirial- 
ing the necessity for other means of pre- 
serving alinement. 

For cutting small shapes from sheet 
metal such a saw is very convenient ind 

lerales at fairly hl| 
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breakage of blades. For sawing metal, 
use jewelers' saws, which may be had in 
various degrees of fineness; for wood, use 
regular scroll-saw blades, except for ex- 
tremely fine work, in which case use the 
fine metal-cutting blades. — Harry F. Low 
"Washington, D. C. 
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A Bolt to Fit Any Door 



A variation of the many arrangements 
for preventing a lock from being picked 
or forced, is shown in the drawing. This 
device is made in two pieces, from Vs-in. 
flat iron. The bolt, 3% in. long, is pro- 
vided with a number of ^e-in. holes which 
are spaced ^e in. apart. At one end of 
the bolt, a metal block, or butt, is attached 
with rivets, as indicated. The saddle is 
cut (rom a piece of flat stock, and bent 
as shown, with a hole at the center which 
lines up with the holes in the boU. In 
use. the butt is placed in the upper hole 
of the latch plate, and the door is closed; 
the saddle is then pushed up against the 
door and held in place by a pin, inserted 
through the saddle and the hole in the 
bolt nearest the door. The pin may be 
attached to the bolt with a short piece of 
for convenience, — Henri Marcelle, 
■ lu, H. T. 




Turning Brake Drums in the Drill Press 



Stout Point for a Furrowing Pole 

L substantial metal point for the nseful 

fiirrowing pole can be made by inserting 
the end of the pole into an old knife- 
guard tooth from a mowing machine, and 
^Sriting it fast; this permits the pole to 
^^^Ensily thrust into any kind of soil. 




, --„„.nB th. Drii; Prtss » a Boring Hill. ■ Rush 

Job ol Turnine Bukr Drums w.s furned Om 

in I Very Satisfactory Maooer 

having no lathe large enough to swing 
them, solved the problem as shown in the 
drawing, A groove was cut in the arm 
supporting the drill-press table, and a 
grease cup fitted to provide for lubricat- 
ing the table arbor. The clamp on the lat- 
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easy-rnnnmg 

clamped centrally on the table. 

The drill spindle was run down to the 
dnim, and a flat bar of steel slipped 
through the spindle slot, engaging with 
two of the bolts clamping the drum. On 
the vertical table slide, a small angle plate 
was fastened, and on the iilaie, a com- 
pound rest was mounted in the proper 
position lo feed across the work. J!y 
feeding the toot across the work by hand, 
while running this drill press at its slow- 
est speed, the job was turned out in very 
good time considering the handicap. 

Wire in Plastic Stove Lining 

When putting a plastic lining in a stove, 
first insert a piece of poultry netting; this 
has the same efliect as the reinforcing ma- 
terial used in reinforced concrete. The 
wire makes the insertion of the lining 
easier and also prolongs v\«, SAc. V5 -^^t- 
vcnliTig ctatV.4, — YAw^^ '^- ■^\\OwiV^, 
Lynn, Mass. 
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A T^iping Machine for Light Work 

The drawing shows a small power- 
tapping machine built up of 4-in. channel 
iron, with cast-iron bearings and a shaft 
about % in. in diameter. 

In order to obtain the forward and re- 
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verse drive required for power tapping, a 
simple friction clutch is used; this con- 
sists of a double leather-faced pulley, or 
drum, rigidly attached to the center of 
the shaft. Loose, leather-faced pulleys 
on each side bear against the drum and, 
as pressure brings the faces of the sepa- 
rate pulleys against the faces of the drum, 
forward and reverse movements are ob- 
tained. Both pulleys are belted to the 
countershaft, one of the belts being 
crossed. The reverse pulley should be 
somewhat smaller than that on the coun- 
tershaft so that the tap will be backed out 



of the hole at high speed. The end of the 
shaft is tapered and provided with a 
chuck, behind which a fairly stiff springy 
is placed, as shown, to keep the faces ol 
the reverse pulley and drum in contact 
and cause the machine to run backward 
when not actually engaged in tapping. 

On the opposite end of the ma- 
chine, a keyed shaft is supported 
on bearings in which it slides 
back and forth, the key prevent- 
ing rotation; a lever, which is 
pivoted to the channel-iron sup- 
port as indicated, is provided for 
moving the shaft. A faceplate, or 
fixture, for holding the work is 
attached to the inner end of this 
shaft. 

The action of the machine is 
practically automatic. The work 
is placed in the fixture and by a 
movement of the lever is brought 
against the tap; the pressure 
against the tap brings the faces 
of the forward-drive pulley and 
drum together and the tap is fed 
into the hole so long as pressure 
against the tap is maintained. As 
I* soon as pressure on the lever is 

released the spring automatically 
brings the faces of the reverse-drive put- 
ley and drum together, and the tap is 
backed out at high speed. For lubricat- 
ing the freely revolving forward and re- 
verse-drive pulleys, a hole may be drilled 
through the center of the shaft with 
holes at right angles for each pulley; a 
grease cup screwed into the end of the 
shaft provides the lubricant. While not 
absolutely essential, the efficiency of the 
machine can be greatly increased by the 
installation of ball thrust bearings, as 
shown in the drawing. — H. H. Parker, 
Oakland, Calif. 



Airplane Protected from Tampering 

In making airplane flights that cover a 
period of days, or even weeks, it is often 
necessary for the pilot to leave the craft 
unguarded and at the mercy of vandals 
or curio seekers, who remove anything 
portable, and often seriously damage or 
totally cripple it. Live stock rubbing 
against the control wires and directive 
surfaces may also do considerable dam- 
age. One airman, after a few experiences 
of this character, decided it was time to 
prevent unauthorized persons from. tam- 
pering with his machine. He bought a 
■mall alarm clock, a 6-voIt induction coil, 
T celb, a switch, aad a few feet 



of copper wire ; a disk -contact switch was 
made and attached to the back of the 
clock in such a manner that when the 
clock was running, it would rotate the 
switch so that the circuit was opened 
and closed at one-minute intervals for 24 
hours. The dry cells were wired to the 
coil, and the high-tension cable from the 
coil was grounded to some metal fitting 
of the plane. A small box attached inside 
the fuselage of the craft contained the 
apparatus and weighed about 7H lb. com- 
plete. A secret, insulated switch, that 
could be turned on or od by the pilot, 
controlled the current. The results ob- 
tained with this arrangement were de- 
cidedly satisfactory, as anyone toacUnc 
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any metal part of the machine — and it is and screws, for the attachment of leads 
almost impossible to avoid doing so — re- from an induction coil, in the manner 
ceives a severe hut not dangerous shock, pucrts m 

Covering Holes in Plaster 

For covering holes in the walls and 
ceilings of a room, such as stovepipe holes 
and spots from which the plaster has 
fallen, in preparation for paperhanging, 
it is not necessary to use plaster. A piece 
of muslin, or cheesecloth, is pasted over 
the hole, so that there is a margin of at 
least 6 in. on all sides; this is allowed to 
dry overnight, and the paper is applied 
over the patch in the usual manner. If 
the area to be patched is not too large, 
such spots can only be discerned on close 
inspection. 

Steadying the Water in a Locomotive 
Gauge Glass 

On a locomotive -type boiler with a slop- 
ing back head, where the bottom water- 
gauge "spud" is screwed in flush with the 
inside of the sheet, 
trouble is f re- 
quently experi- 
enced with the 
water jumping in 
the glass. One 
method of pre- 
venting this is 
shown in the 
sketch. A brass 
nipplewas screwed 
into the "spud," as 
d beveled, and ex- 
:o the water space. 
The vapor bubbles rising through the 
water are not permitted to enter the gauge 
glass, and a steady water level is secured. 
— J, R. Minter, Washington, Ind. 

Testing Block for Spark Plugs 
It is necessary in auto-repair shops, and 
convenient in the home garage, to have 
some means whereby spark plugs may be 
tested. Most shops haVe means for test- 
ing, but in many cases they are unhandy 
and never ready for immediate use. The 
device described in this article will be 
found always at hand and ready for use, 
yet entirely out of the way, A block of 
dry, hard wood, or fiber, is used for the 
base, as shown in Fig. 1 ; this block is 
provided with a round hole at the center, 
which is flanked on each side by a square 
hole, cut out with a chisel. Underneath 
each of these square openings, sheet- 
brau tongues are fastened with washers 
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shown in Fig. 2. Two brass plates, made 
according to the dimensions in Fig. 1, 
have a small piece of thicker metal at- 
tached to them, which is drilled so that a 
piece of wire can be passed through the 
block and form a hinge. When not in 
use, these plates are pushed over so that 
they are flush with the top of the block, 
as shown by the dotted lines in Fig. 1; 
when raised, the lower ends press against 
the brass tongues underneath the block, 
and form rests on which the metal parts 
of the plug to be tested are placed, as 
shown. As no circuit is formed until a 
spark plug is placed across the raised 
plates, no switch is necessary. A small 
depression is cut in the bench to permit 
movement of the brass tongues, when the 
plates are raised, and the completed test- 
ing block is attached with screws. 

An Emergency Typewriter Repair 
If the spring of a typewriter breaks, the 
machine can still be operated by attaching 
a stout rubber band to one end of the 
carriage, the other end of the band being 
attached to a thumbtack on the side of 
the desk, or wall, TKe. q^wWCvc^i;, wjtt^ 
win be reiucei, W\ "Cnt TOa.tV«>.t «»■■^/^ 
used.— Harts \l. 'ftov.O*., ■S.^t^vt^vw,'®.-^ - 
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Adjustable Table for Plant Breeders 



The plant breeder often finds the 
ers on a plant so small that it is dili 
or practically im 
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fastened a platform for holding the flow- 
erpot. Thumbscrews make it possible to 
bring the bloi^soms to the proper height 
for ease in manipulation. The top of the 
horse is provided with a flat surface, for 
holding the notebook and other accesao- 
rics of the hybridizer. As delicacy of 
touch and steadiness of hand are essen- 
tial for successful work, the bench is 
equipped with arm supports on both sides. 
—J. L. Collins, Berkeley. Calif. 



Piping Plans Save Repairman's Time 

The value of clear, well-drawn plans, or 

"aiagriims, of the lighting, gas, w.nlcr. and 

sewerage systems of any completed butld- 

g. or grounds, for reference after the 
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can hardly be overestimated. Immediately 
upon the completion of any system of this 
nature, a clear, concise plan, preferably 
mounted in a frame, or otherwise pro- 
tected, should be kept in some easily 
accessible location where it may be con- 
sulted at any time. This seems, at first 
glance, to be unnecessary precaution on 
the part of the contractor or builder, but. 
since men actually engaged in the con- 
struction seldom can be called upon for 
information regarding the location of any 
given part of the layout, it follows that 
this information should be available to 
those who are interested. Such plans 
should not only show all features of the 
original plan, but should also contain all 
changes, additions, and enlargements, to- 
gether with necessary notes for locating 
them if any features of the layout are 
hidden from sight. If it is possible to 
obtain copies of the architect's plans cov- 
ering these features, it will save mndi 
work and detail; if they are not avail- 
able, a good working plan should be made 
in its stead. A suitable scale for this 
type of drawing is Vs in- to 1 ft., for inside 
work around houses and buildings, and I 
in. to 20 ft., for grounds, parks, and 

In order that the greatest good may be 
derived from these plans, they should be 
placed in the most likely or accessible 
|ilace, at or near the control of the sn- 
tem; for example, the electric-wiring dia- 
iirara should be placed on the inside of 
tiie door of the fuse or switch box; the 
tras plan near the gas me . _ _ __ 
Hie time, labor, and expense involved fa 
the preparation and execution of plans of 
this nature will be well repaid by the sav- 
ing in thetie same items, as well as in 
patience and energy spent in useleu 
searching, when repairs or alterations aK 
to be made. — Roy H. Poston, St. Fnn- 
cois. Mo. 

Gasoline for Leaky Inner Tubes 
A motorist, while touring, w.is annoyed 
at the inability of 'one of his tubes to boM 
air for any length of time. He 
able to detect any leaks, and deciding tbat 
the tube was "porous," was about to 
throw it away when he made a final eflTdrt 
at curing the detect. Reiug an obscnranl 
individual, he had nnted that rubber stop* 
pers, when used in bottles contaiaini 
gasoline, swelled to almost douhk iheli 
original diameter, when removed and ex- 
posed to the air for any Uugth of time. 
He figured that, if the air in the tire coi 
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the small pores. He proceeded to apply 
his theory by injecting; about a table- 
spoonful of gasoline, through the valve 
stem with a small oilcan. The effect was 
almost magical, the tube being used for 
months after without any trouble. While 
it is generally admitted that gasoline is 
not good for rubber, the small amount 
used was sufficient to close the invisible 
leaks without seriously affecting the tube 
itself.— E. Stetson, Okmulgee, Okla, 

HoI<Ier for Small, Kound Lathe Tools 

The accompanying sketch shows a use- 
ful tool holder. The V-grooves on oppo- 
site sides are of different depths, to 
Bccommo- 
date tools of dif- 
ferent diameters. 
The clamp is set 
as close to the 
end as possible, 
and tttrns freely 
so that it can 
swing around the 
end to the oppo- 
site side. This 
tool may be used 
in the shaper or 
lathe, being espe- 
cially useful in the 




latter 
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small boring tools can be held firmly with 
it, thus permitting the use of short pieces 
of drill rod, or broken drills, as cutting 
tools. The holder also is useful for 
clamping round stock, for drilling it 
through the center.- 

Raptdly Actuated Faceplate Screw 

The timfl taken to screw the faceplate 
and chuck on a small lathe can be mate- 
rially reduced if the form of screw shown 
in the drawing is 
used. 

Three flats, 120'' 
apart, are milled 
on the screw, and 
the female portion 
of the thread in 
the faceplate or 
chuck IS also 
shaped out to fit 
the lauds left on 
the screw. In use, 
the portions of the thread left on the 
■crew are placed opposite the grooves in 
the faceplate. The faceplate is shoved 
home, aud one-sixth of a turn will then 
lock it. To take it oS, it is only necessary 
to rererae the operatioo. 




Quidi Tightener for Clothesline 

By the use of the very simple device 
illustrated it is possible to avoid having 
to tie and untie the clothesline. One end 
of the line, not shown, has an ordinary 
loop. At the other 
is a swivel pulley, | 
around which the 
ght 



aftei 



atching 



igh a piece of 
Droomstick with 
holes cut in both 
ends. The end of 
the line is brought 
around and passed 
through the other 
hole, and " 




knotted to prevent its pulling through. 
The line is tightened by pulling on the 
piece of broomstick. When the line be- 
gins to pull loose a kink is formed at the 
stick, which quickly stops the sagging. 
The line can be readily loosened, how- 
ever, by gripping the broomstick and let- 
ting it slip back. The tightening device 
can be used at one end of a long line, 
which may pass over several hooks, 
through which it should move freely. 

Doing Close Work with a Hacksaw 

There are many jobs where it is neces- 
sary to make hacksaw cuts as accurately 
as possible, and it is rather difficult to 
handle the tool so as to get good results. 
A good way 
around the diffi- 
culty is to clamp 
a piece of a bro- 
ken hacksaw 
blade, with fine 
teeth, between two 
pieces of brass or 
iron. This forms 
a convenient han- 
dle, and a trial of 
the plan will show that much better and 
more accurate results can be obtained, 
especially by the unskilled worker. If 
the, cut is a deep one, it can be started 
with the clamped blade and then finished 
with the regular saw. Incidentally, this 
method eliminates most of the trouble 
from the tendency of the saw to slip out 
of a freshly started cut and roar the ad- 
jacent surfaces. If the saw makes too 
wide a cut, grind down the sides of the 
teeth somewhat on both sides of the 
blade, bat do not £t\nd. Voo rnaOo., ^» ^& 
the "set" V\\\ \it gtoM-Ri oft, axA 'ilo.* «tw 
w)i\ stick in & &e.«9 ^mX- 
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A Quick Method of Bending Small 
Tubing 

Having a large number of small pieces 
of %-in. brass tubing, with ^^-in. wall, to 
bend as shown in the drawing, the job 
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A Die fo> Bcndinc Short Lcnctha of Hctil TublBf la 

* Punch Piui: The Curve u Produced wilhoul 
WrinUea ud Scralchu by Thi* Method 

was quickly completed in a punch press, 
after a special die had been made, as in- 
dicated. The two half dies were sunk by 
using a ball-shaped end mil! of the proper 
size. The work was strapped to the re- 
volving table of the milling machine at 
the correct distance fi'om the center, equal 
to the small radius of the bend required, 
plus one-half the diameter. The straight 
parts were cut by using the traverse feed, 
and the whole job of sinking one half of 
each die was accomplished at one setting. 

When completed, the die was mounted 
on a specially designed bolster, as shown 
in the drawing. One half of the die was 
permanently attached to the vertical part 
of the casting, the other half of the die 
sliding on dowel pins held in the rigid 
part of the die. Compression springs, in- 
terposed between the halves of the die, 
normally hold them apart, to facilitate the 
insertion and removal of the tubes before 
and after bending. In the operating posi- 
tion, the dies are held together securely 
by an eccentric clamp, as shown. 

In operation, a piece of tubing of the 
correct length is placed in the die, which 
is then clamped shut. The punch is 
merely a piece of hardened drill rod 
having a diameter equal to the outside 
diameter of the tubing and one end turned 
down to its inside diameter. The length 
of tumed-down end must not be greater 
than the straight part of the tubing. 
When the punch descends against the end 
of the tubing, the latter is forced through 
the curve of the die. 

This method works excellently for any 
form of.tubing providing the walls are not 
too thin. The curve is produced without 
wrinkles or scratches, due partly to the 



stretching and drawing effect produced 
on the outside of the curve. — S. B. Royat, 
Baltimore, Md. 

Calcium Carbide Routs Ants 

The owner of a lawn, infested with 
ants, can get rid of them by the recently 
discovered calcium - carbide treatment. 
Several holes, about 6 in. deep, are dug 
into the ground, the number depending 
upon the size of the hill, or colony, and 
a handful of carbide is sprinkled into each 
one and covered with earth. The carbide 
is not moisttned, the moisture of the 
earth sufficing to generate small quanti- 
ties of acetylene gas for several days. 

Shop-Card Holder of Simple Construction 
A shop-record or card holder of simple 
construction, like the one shown i 
drawing, is in use 
in the machine 
shop of one of the 
naval gun facto- 
ries. This holder 
consists of a 
square piece of 
tin, or other sheet 
metal, with a hole 
punched in one 
comer for hang- 
ing to a tack m 
the wall; the three 
remaining corners 
are turned over as 
indicated by the 
dotted lines to 
complete the hold- 
er. It will be ob- 
served that no 
soldering or riveting is required to make 
this holder, which is neat in appearance 
and serves its purpose admirably. 

Keeping Individual Poultry Kecords 
without Trap Nesta 

The advantages of trap nests for keep- 
ing an accurate record of hens, are ob- 
vious, but the great objection to the sys- 
tem is the labor involved in visiting the 
nests at frequent intervals to release the 
fowls. 

A new system that has the approval of 
agricultural experiment stations is known 
as the "touch record" system, in which 
trap nests are not used, the hens being 
put through a daily "physical examina- 
tion," to determine whether or not they 
will lay on that day. Each hen carries a 
numbered leg band. The method followed 
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in examining the hens, is to seize them, 
one at a time, as they emerge from the 
coop in the niorning, and slightly press- 
ing a linger against the side of the abdo- 
men, over the pelvic bone, and near its 
end; if the hen is going to lay within the 
day, the presence of the egg will be de- 
tected by the finger. — John T. Bartlett, 
Boulder, Colo. 

Making a Punch Cut Easily 

There are times when a punch can be 
used to better advantage than a dnll for 
making a large number of holes in thin 
sheet metal. A trick worth knowir^, and 
one that makes the punch more emcient, 
consists in grinding the end of the punch 
off at an angle of about 1°; this gives one 
edge a chance lo advance ahead of the 
opposite edge and the shearing effect pro- 
duced makes it possible for the punch to 
be driven through the metal easier and 
quicker than if forced through with a 
square end. A block of hard wood or 
lead under the work to be punched is also 

advantage. — L. B. Robbins, Harwich, 

isachuselts. 
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lepairing Broken Wagon Wheel 

ihown i 



ic delivery-wagon wheel 
the illustration, was put out of 
in an accident, every spoke i 




ng fr; 



wheel 



tured near the 
hub. The re- 
pair was made 
by using two 
paper friction 
clamps, com- 
mon around 
sawmills, The 
shaft holes in 
the center 
were reamed 
out conically, 
on the inside, 
to tit snugly against the hub when placed 
in position. The wheel was removed from 
the axle, and one of the clamps was ap- 
plied to each side, as shown; the bolt 
holes in the clamps were the right dis- 
tance apart for a short bolt beside each 
spoke; these, when drawn np, reinforced 
the wheel to such an extent that it with- 
stood several weeks of hard use before 
a new one was obtained. — L. M. Jordan, 
Wallace, Ala. 

CWhen no pencil is at hand, a substitute 
may be made by pointing a piece of wire 
Mltt«f »b4 ttune it as a pencil. 



Attractive Outdoor Advertising 
Signboard 

This suggestion, of happily wedded art 
and advertising, is one that may prove of 
value in ending the guerrilla warfare that 




has long raged between artists and the 
artistic-minded public on the one band, 
and outdoor-publicity men on the other. 
The upright supports of this sign arc 
made from old telegraph poles sunk into 
the ground; the smaller round pieces, 
which form the ornamental braces, are 
furnished by straight saplings. The curved 
top pieces are made by nailing planks to a 
framework of 2 by 4-in. material. The 
signboard proper, the part that contains 
the advertising announcement, is made by 
riveting together several sheets of galva- 
nized iron, Tlie corners are reinforced 
with heavier metal, so that the whole sign 
may be held by chains from each comer, 
as shown in the drawing. By exercising 
a little care as to location and with taste- 
ful arrangement of inexpensive shrubbery 
about the base, the appearance of the 
whole will be decidedly pleasing and the 
Japanese effect of the signboard will be 
considerably heightened. 

Silencing Valve-Tappet Noises 

.\utomobiles that are not provided with 
push-rod adjusting nuts can be silenced 
by drilling a hole in the top of the rod, 
about % in, in diameter and % in. deep; 
this cavity is filled with melted lead or 
babbitt. In the event that the filling 
should pound down after long use, the 
valve can be lifted and the deficiency built 
up with a drop or two of solder from the 
end of a soldering bit. 
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Improvised Wheel Chair 

When an invalid's wheel chair is needed 
for a CQnvalescent patient, but the period 
of convalescence is judged insuRicient to 
justify the ex- 
p e n s e of a 
more elabo- 

may be quite 
easily made by 
fitting wheels 
to an ordi- 
nary chair, as 
shown in the 
drawing. The_ 
two back legs 
of tlie chair 
are clamped 
to a wooden 
axle, to which 
8 -in. wooden 
wheels are at- 
tached. At the 
center of the 
axle a piece of 
wood is bolted at right angles, on the outer 
end of which a third wheel is mounted; an 
upright is fastened to this latter piece, in 
line with the front rungs of the chair, to 
which it is clamped. A light footrest is 
also provided, as shown in the drawing. 
By loosening the three or four bolts which 
clamp the chair to the wheeled truck, it 
can be removed, undamaged, in a few 
seconds. — Henry W. Buzzell, Outremont, 
Quebec. 

Engine Exhaust Carried 
through Furnace Pipe 

When a gas engine for operating a 
pump was installed in the basement of 
a house, the disposal of the exhaust 
gases became a problem; to exhaust in 
the basement 
would soon fill 
it with smoke, 
and to exhaust 
outdoors 
would mean 
disgruntled 
neighbors. 
The trouble 
was overcome 



Hs a special tee 
which was 

f laced in the furnace pipe between the 
umace and chimney at a point far 
enough from the former to prevent the 
fumes from backing up into the registers. 




The muffler was inserted inside the tee, 
as indicated, and the hole sealed up to 
prevent leak^e. Not only was the sound 
of the exhaust well muffled, but the chim- 
ney draft drew the gases out into the 
open air. 

White Paint Improves Garage Light 

Nowhere are the advantages of diffused 
light better demonstrated than when 
working about machinery. Try painting 
the walls and floor of the garage pit white 
and see how the light is reflected to every 
part of the machine above. — Earl Glass, 
Monrovia, Calif. 

Self-Lighting Gasoline Torch 
A satisfactory and convenient arrange- 
ment for lighting a gasoline blowtorch, 
without the aid of matches, can be made 
from one of the so-called "flint and steel" 
gas lighters. 
HELD wrm KucHiNE acao) As snown in 
the drawing, 
the circular 
"file" part is at- 
tached above 
the gasoline cup 
with a machine 
screw; it must 
be 50 located 
that it will not 
become wet 
with gasoline 
from the cup, as 
this will prevent 
the "flint" from 
sparking. The 
end of the lighter containing the sparking 
material is cut off and an eye is bent in 
it for attachment to the torch with a 
short length of chain, the end of which is 
soldered to the gasoline reservoir. When 
the sparker point is drawn across the 
"file," sparks will fall into the gasoline 
cup, igniting it. Such a lighter is always 
at hand when needed, a convenience 
which will be appreciated by all torch 



Storing and Running Rawhide Gears 

Rawhide gears, when not in use, should 
be kept covered with shellac or hard 
grease, and should be stored in a place 
which is kept at a moderate temperature, 
in order to keep them from splitting or 
warping. In running such gears, do not 
use mineral oils, but lubricate with a mix- 
ture of light grease and graphite. — S. Guy. 
Chicago, III. 
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.ubricating Saws with Graphite 

"hen working with hardwood interior 
_ltsh, the saw often gives trouble by 
Sticking. Though it is inadvisable to use 
grease on the saw on account of soiling 
the wood, finely powdered graphite is 
not open to this objection. A small 
cloth bag filled with the graphite is rubbed 
over the saw as occasion may require, 
enough of the lubricant sifting out to 
make opening of the bag unnecessary. — 
G. E. Hendrickson, Argyle, Wis. 

A Reliable Ignition Auto Lock 



A simple ignition lock fi 
mobile of a common type, 



r a small auto* 
that defies the 
efforts of on- 




tbe footboard, as shown. One of the 
clips is wired to the magneto terminal 
post and the other is grounded to the 
chassis with a short length of wire. A 
small hole is drilled in the footboard, be- 
tween the two clips, in wbicb a small nail 
is inserted in the manner shown, ground- 
ing the magneto; this will make it impos- 
sible to start the car until the nail is re- 
in oved.- 

Insulated Telephone Receiver Used 

on Power- Plant Line 
The operator at a telephone switch- 
board had experienced trouble with elec- 
tric shocks transmitted along the line, 
these being due to the influence of a high- 
tension transmission hne in the neigh- 
borhood. The difficulty was overcome by 
using, in connection with a breast trans- 
mitter, a receiver mounted as illustrated. 
An old transmitter bracket was fixed in 
place, and on its otiler end was fastened 
half of a large toy rubber ball. Inside 
this rubber semisphere a waichcase re- 
ceiver was installed, and wired with or- 
dinary cord, running along the bracket. 
The receiver was opposite the ear of the 
itor, coming about »4 in. from the 




were thus shut out. and the insulated re- 
ceiver prevented any further trouble from 
electric shocks. — H. A, Barwick, Shawin- 
igan Falls, Que. 

Homemade Saw Jointer 

In sharpening a handsaw, or any other 
's important that the points 



kind, it ii 
teeth are all th- 
actual sharpen! 
with teeth of 
regular height, 
perfect results 
obtained. An 
ily made ; 
jointer, for t 
purpi 



eight before the 
is bigun otherwise, 



nade 



fr( 




hardwood bh 
and a thr< 
nered file. A % 
or i^-in. hole, ac- 
cording to 
of the file used, is 
drilled through 
the block, and a 
slot is cut from 
the edge of the block mto the hole 
file, preferably an old one is fitted into the. 
hole, as shown. After the teeth have been 
"set," this jointer is placed over the saw 
and passed back and forth until all the 
teeth have been brought to the 
height, after which the saw is sharpened. 
—Washington S. Morton, Pasadena, CaUf. 

Draft Shield for Bunsen Burner J 
When a Bunsen burner is used i 
draft, or near a fan that is in operatiO 
the flame is likely to be blown out. A' 
draft shield can be made of a can from 
which one end has been removed and in 
which is provided a notch to admit the 
gas tube. The opposite end may be 
moved, or a hole large enough for the 
flame may be made, as desired ; the &' 
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]s set over the burner and prevents the 
flame from being blown out. — G. H. 
Glitzke, Kansas City, Mo. 

Keyway Cutting with a Drill Press 

The sketch illustrates a method by 
which a drill press was used to cut key- 




ways in a number of circular plates. The 
work was found to be quite accurate, al- 
though the operator was not a skilled 
machinist. 

A jig is first made in the shape of a 
plug to fit the hole, having a collar or 
shoulder at its upper end. Through this 
shoulder two holes are cut, one round and 
one square, each being complete in the 
collar, and being continued as a slot down 
the body of the plug. The round hole is 
made to serve as a guide for a drill, and 
the square one for a broach. The work is 
first set up in the drill press, as shown at 
the upper right, and the drill is run 
through, resulting in a semicircular slot 
in the work. To square out this slot, the 
plug is turned so that the square hole 
comes directly over the slot, and the spe- 
cial broach illustrated is run through. 
The hand feed of the drill press is utiUzed 
for forcing the broach through, as sug- 
gested at the lower right. A single broach 
is found sufficient, as most of the metal is 
removed by the drill. 

Engraved Work Transferred 
by Chalk Impression 
A quick, clean, and efficient process for 
transterring the design on an engraved 
article to another article, which is to be 
engraved with the same pattern or design, 
is the following: Fill the engraved lines 
with powdered chalk; then breathe on 
the left arm, just above the wrist, or 
moisten it slightly, and press the chalk- 
filled engravitig against the flesh, using a 



firm, hard pressure. This will leave the 
imprint of the article and a chalk impres- 
sion of the design it is desired to repro- 
duce on the arm. Now, take the next 
article to be engraved and breathe on it, 
or rub it with a dampened finger; this wilt 
leave a sticky film on the article, which is 
pressed firmly against the impression made 
by the pattern, and the chalk design on 
the arm will be transferred from the arm 
to the article in the exact location of the 
first one. From two to a half dozen im- 
pressions can be obtained, according to 
the depth of the engraving and the 
amount of chalk that adheres to the arm. 
Practice will enable the engraver to trans- 
fer the design to a half dozen spoons, 
forks, or other pieces in less time than is 
ordinarily required to coat the part with 
the various preparations used for laying 
out the design. 

A Simple Pipe Wrench 
Where a heavy pipe wrench is only oc- 
casionally used, the small shop owner can 
make a very 
serviceable one 
from steel 
plate. 

As shown in 
the sketch, the 
toothed jaw is 
made from 
plate steel % 
to Va in thick 
and of any re- 
quired length, 
the teeth are 
cut with a file, 
the workmg 
face bemg ta- 
pered. This 
face should be hardened before the tool 
is used. The U-shaped clip is of Vi-in. 
plate, bent and slotted to an easy fit for 
the jaw. 

Steel Ball Aids in Centering Work 

Where no centers are 
available for centering work 
in the drill press, a steel ball 
of suitable diameter 
can be placed in a drill 
mark on the drill- 
press table and the 
work placed on it as 
shown. The drill 
mark should first be 
lined up with the head 
by running a long drill 
down into the spot. 
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Movable Table for Drill Press 

BY ARTHUR F. COX 



r a shop which makes a specialty of 
drilling and assembling slate and mar- 
ble switchboard panels, the drilling is 
done on a radial drill,' the panel being 
supported on the special table shown in 
the drawing. This table permits one man 
to handle the largest panel with ease, and 



and easily than by using the drill motion 
alone. 

Ftirther, the risk of breaking panels is 
greatly reduced by the use of the table, 
and, it forms a substantial piece of equip- 
meilt, in contrast to the usual flimsy 
wooden support used for this class of work, 




whole table 
moves lon- 
gitudinally t, 
on a track 

composed " " " 

of l-iu. square cold-rolled steel, fastened 
to the floor. These wheels also permit the 
table to be easily moved to any part of the 
shop. The table top is made of two 
layers of tongued-and-grooved hardwood 
flooring, the upper layer being laid at 
right angles to the bottom one. The tabic 
top runs on four rows of rollers, which 
are mounted on pins fastened by cotter 
pins through the angle-iron cross mem- 
bers. This table reduces the cost of the 
drilling operation considerably, as, by the 
combination of motions possible, the hole 
to be drilled is located much more quickly 



Cutting In Sign Letters 
The sign painter often experiences con- 
siderable diSiculty, when painting on soft 
woods, on account of the paint's tendency 
to spread and follow the grain of the 
wood and so spoiling the clean-cut lines 
of his letters. Some attempt to overcome 
this by painting the board with a solid 
background and then painting the letters 
over this, but this method is not a<' 




33S4 

as with but little exposure the background 
will show through the painted letters. 

It will be found much easier and more 
effective to lay out the lettering on the 
bare board and then, with a sharp knife, 
cut deeply along the lines of the letters 
before painting. In this way the letters 
and background ma^ be painted at the 
same time and in different colors without 
difficulty, and the job will stand exposure. 

Designing and Making a Speedster 
Body for the Old Automobile 
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RtbolUiai u Old AntomobDc Ii Rather Mora Id- 

triciM tbin ii Uaiullr CoD«ld«cd, but by Uiinc 

Cua tlu Sesulli will Amply Repay iht Efioit 

out of it, or at any rate provide the old 
chassis with a body that will create the 
impression of power and speed. Many 
such attempts are foredoomed to failure, 
because the body is designed with no ref- 
erence to drawings, patterns, or the tool 
equipment involved. 

Preliminary to anything else, a scale 
drawing of the chassis and the new body 
should be made, and after the builder has 
established, to his own satisfaction, that 
the new body will fit the chassis, then 
only should the actual work be under- 
taken. However, a complete set of full- 
eized paper patterns should be made; with 
these the builder can determine whether 
the parts will fit together correctly, and 
at the same time rectify any errors of cal- 
cttlation, or judgment, that may have been 
made in the pretiminary scale drawing. 

Tbr illustntion shows a body that pos- 



sesses straight lines throughout, as it is 
easier to work the sheet metal with sharp, 
angular lines than any other way, but the 
variety of design is infinite, and is only 
limited by the skill, cash, and facilities at 
the command of the builder. 

The material most commonly nsed is 
No. 18 or 20 gauge sheet iron, although 
the lighter and more expensive aluminum 
can be used as well as a lighter-gauge iron, 
but the latter is inadvisable. For work of 
the kind shown in the drawing, the most 
essential tools will consist of a wooden 
mallet, tin shears, and riveting and sol- 
dering equipment. Most amateur build- 
ers fall into the error of trying to apply 
the component parts of the body to a 
wooden frame with nails, which invaria- 
bly results in a botched and unsatisfactory 
job. The seams should at least be sol- 
dered or, preferably, brazed, and later 
these joints are finished off flush; thus a 
practically one-piece body is obtained. 

Most speedster designs involve the ne- 
cessity of more or less new framing under 
the cowl, and a new instrument board, the 
omission of which is another common 
blunder. Also, it is usually desirable to 
lower the steering post, and suitable 
means must be provided for supporting 
it; this is generally done by inserting 
wooden wedges between the dash and 
steering-post bracket, unless it is desired 
to make a special metal bracket. 

Disk wheels are merely sheet-metal 
disks bolted to both sides of the wheels, 
with an opening for access to the tire 
valve. Such wheels, on the average light 
car, are not to be particularly commended, 
however, as they are not entirely satis- 
factory, and at the same time detract from 
that "low, rakish" appearance usually 
sought. 

It should be remembered that the aim 
is to build a neat, individual automobile 
body and not a boiler, and that, therefore, 
the use of rivets and nails for closing 
seams should be shunned, since both give 
positive evidence of an amateur's handi- 
work. 

Etching Glass with Acid Fumes 
To etch glass with various designs it is 
thoroughly cleaned, the parts that are not 
to be etched are covered with wax or 
Brunswick black, and the glass is exposed 
to the fumes arising from hydrofluoric 
acid (poison). If hydrofluoric acid can- 
not be had, the same effect is obtained by 
scattering an even layer of powdered 
fluorspar in a hard-rubber or earthenware 
tray, and pourii^ sulphuric acid into the 
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dish; tlien placing the glass, face down, 
over the tray and allowing it to remain 
until the etching has been carried to ihe 
proper depth. — Hugo J. Engel, New 
Braunfels, Tex, 



Hand-Operated Count erboriag 
and Countersinking Tool 

hand-operated countcrboring and 
intcrsinking tool, such as the one 
lown in the drawing, will find many 
uses around the shop. The countersink- 
ing tool is serviceable for obtaining accu- 
rate ali ■ ' 
in boiler and plate 



HSac 





House Moving by Steam Roller 



A small house was moved nearly a 
quarter of a mile through the streets of a 




down the bolt 
with a wrench, or a wing-headed bolt, for 
tightening with the fingers, can be used. 
Use of this countersinking tool causes the 
bolt to seat evenly, as the seat is cut con- 
centric with the threaded hole. The 
counlerboring tool is nearly the same as 
the countersink, but is used for spot 
facing the rough surface of a casting to 
provide a seat for cap screws or nuts. — G. 
A. Luers, Washington, D. C. 

An Emergency Gluing Clatnp 
A woodworker, having occasion to 
make a morticed frame, but having no 
clamps for holding the work together 
while the glue dried, devised the ar- 
rangement 
shown in the 
drawing, from 
two pieces of 
;toui timber. A 
screw eye was 
screwed into 
each end, and 
both pieces 
were connect- 
ed together by wires and tumbuckles 
which were screwed up to give the desired 
compression against the glued joints, — 
" fM, Houck, Rochester, N. Y. 



populous town by a steam road roller. 
As the roller was not powerful enough to 
haul the building when connected directly 
to it, a block and tackle was used, one 
block being attached to the load and the 
other to trees and poles along the route; 
the free end of the rope was attached to 
the steam roller. The house rested on 
wooden rollers and the machine was able 
to haul it along about as fast as the men 
couid take the rollers from the rear and 
replace them under the skids in front. — 
W. H. Sargent. Rutland, Vt. 

Lock for Fuel Tank on Truck 

The owner of a truck that was stored 
in a public garage missed his gasolim;, 
and to preverl further unauthorized re- 
movals attached the lock shown in the 
drawing to the 
tank. The lock f^''^- 
consists of a piece 
of stiff sheet iron, 
formed as shown 
and drilled with 
three holes, one 
for fitting over a 
projection in the 
top of the filler 
cap : a suitable 
length of chain is 
attached to one of 
the other holes. The chain is passed 
around the tank and through the hole in 
the opposite edge of the plate; this chain 
is drawn up tight and locked in place by 
passing the bolt of a padlock through one 
of the links, as shown. The chain can 
be wrapped with canvas, or inserted into 
a piece of rubber tubing, to protect the 
finish, if desired.— D. B. Templeton, Bay- 
onne, N.J, 
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Truck Made of Pipe 

The hand truck shown in the drawing 
allows the trucker to start or rest the load 
with a minimum of effort, the bent pipe 




underneath keeping the truck in perfect 
balance while the load is at rest. By rais- 
ing it a few inches from the ground, the 
load is ready for transportation. The bot- 
tom part is made of V^-in. pipe, extending 
2 ft. to the bend, which is about 85° ; then 
extending I ft. to the tee, and then 2 ft. 
to an ell at the extreme end, which serves 
to connect a duplicate piece, on the oppo- 
site side, with a 2-ft. handhold. The lower 
end of each piece is connected to a cross 
through one side of which the axle rod 
passes; two nipples continue from these 
crosses; these are flattened and bolted to 
another set of two pipes, the upper ones, 
which extend about 3 ft. to the bend, 
about 45°, and the ends are connected to 
the tees of the lower support. Three 
horizontal braces of Hat iron are provided 
and riveted to the pipe frame, as indicated. 
If barrels are to be handled, these pieces 
should have a slight curve to conform to 
the shape of the barrel. The "bill," which 
is also made from flat stock, is formed as 
shown, with rounded ends which are in- 
serted into the pipes and secured with 
bolts. — Claude Wagner, Redondo Beach, 



Waterproofing Drawings and Tracings 

Shellacking drawings and tracings, to 

frevent soiling, is a well-known process, 
ut if the drawings are to be kept, or used, 
in places where there is more or less 
moisture, a better coating is formed by a 
solution of rubber and benzol. Such a 
solution is made by dissolving about ^ 
oz, of "uncurcd" rubber in % pt. of ben- 
zol, in a quart jar. The solution will be 
' r use after it has stood about 24 



hours. When 
the solution is 
it will flow easily under the brush; the 
drawing should be coated on both sides. 
Ordinary rubber cement can be similarly 
used by diluting it with gasoline, or ben- 
zol, to approximate the proportions men- 
tioned. — Samuel Guy, Chicago, IlL 

Revolving Table from Scrap Auto Parts 
In almost every shop there is much 
work that could be done more conven- 
iently if a revolving table was used, but 
only a few shops are equipped with such 

tables. The table s' 

is designed to be 
made from junked 
automobile parts 
that can usually 
be found around 
a n auto - repair 
shop. Half of an 
o I d rear - axle 
housing serves as 
the main support, 
which is provided 
at its upper end 
with a disk of oil- 
soaked wood held 
in place with 
screws; the lower 
bearing consists 
of an iron plug which is fastened into the 
end of the pipe and rests upon a well- 
oiled board. The board at the bottom 
should be carefully fitted so that no play 
will be possible. The top, which should 
not be more than 2 ft. in diameter, may 
be made of either wood or iron. — S. E. 
Gibbs, Ames, la. 

Forge Made from Old Sink 

A convenient forge, for the home work- 
shop, that has its air furnished by the 
family vacuum cleaner, is made from an 
old kitchen sink. The sink is hned with 
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ay, or other plastic refractory ma- 
and a stand of angle iron is pro- 
to support it at the proper height, 
acuum-cleaner motor and blower is 
ted on crosspieces underneath in 
i manner that it can be readily re- 
1 when its services are required for 
ng. The bowl-shaped sink drain 
■ an acceptable tuyere, and is con- 
1 to the dust-bag connection of the 
ra cleaner, as shown. A damper is 
led in the air pipe for regulating the 
ast. The short length of pipe con- 
1 to the bottom of the tee, and 
I with a plug, receives such ashes as 
lown, and should be periodically 
:d out. — Chas. Worcester, Webster 
:>Mo. 

nonQT in Using Comb Fotmdation 
: common method of creasing a half 
yr so of comb foundation and melt- 
, to cement it to the frame, is any- 
but economical. By holding the 
of foundation in place, without 
ng, and running a hot knife along 
Ige to cement it to the frame, con- 
We foundation is saved. — John 
tta, Stewart, Minn. 



in Awkward Places 

overhauling or assembling small ma- 
il the mechanic, sooner or later, en- 
crs one or more screw holes that ap- 
;o be inaccessible. The insertion m 
holes of small bolts and nuts with- 
roper tools if 
exasperating, 
:he s i m p I ( 
shown ' 




of light, stiff 

for placing 

and screws 
a hole when 
y can be 
led vertically, 
•econd tool is 
ttacing the parts into horizontally 
d holes, and the third is for holding 
lolt or screw vertically, while it is 
' lowered into an inaccessible hole at 
Ottom of a well or pipe. All three 

an be made in a few minutes with 
r of pUen. 



How to Pour Good Babbitt Bearings 

Babbitt bearings which are full and up 
to size and with a finish as good as die 




Bibbitt Baarinn, ^H ■"^ Up to Size, and with ■ 
Pldiih Bqail to Die Cutinet, cm be Poured id 
Metal Holda by Taking ■ Few Simple Precaution* 

castings, can be poured by anyone in a 
metal mold, if certain precautions are 
taken. Have two openings to the mold, 
as far away from each other as possible; 
one opening is the pouring gate and 
should be surrounded with a clay dam, 
about Vs in. deep. The other opening is 
the overflow, around which a similar dam 
is bui!t, but a small groove is pressed into 
the clay, on one side, to allow the over- 
flowing metal to run off into a ladle un- 
derneath, as shown in the drawing. The 
idea back of this is, that as the metal, 
which should be just hot enough to char 
a white-pine stick, heats up the mold to 
almost the temperature of the metal it- 
self, all grease and dirt, which would cause 
trouble and produce gas bubbles, are 
washed away. Only one precaution must 
be taken, and that is to have the bottom 
of the groove in the dam around the over- 
flow opening about Vg in, higher than the 
top of^the mold; this is to allow for the 
contraction of the metal as it cools. 
When the mold is full, stop pouring, but 
do- not remove the ladle until it is seen 
that the metal does not shrink below the 
top of the mold; if this happens, pour in 
a little more metal. — Joe V. Roraig, 
Allentown, Pa. 

Truing a Celluloid Straightedge 

When an ivory or celluloid straight- 
edge becomes too badly nicked and worn, 
a good way to true it up is to grind it on a 
perfectly plane surface whith has been 
covered evenly with a thin coating of 
paste, made from very fine emer^ flour 
and oil. — J. Alexander, Lincoln, Neb. 



POPULAR MECHANICS 



Homemade Knock Detector 
or Stethoscope 

An improved and effective knock steth- 
oscope, for detecting the location of 




fnocki, and Other 1 

knocks due to wear and looseness of 
bearings and moving parts of machinery, 
particularly of automobile engines, is 
made from an ordinary oilcan and a 
length of steel rod. As shown in the 
drawing, the steet rod is bent at one end 
and soldered, or brazed, to the bottom 
of the oilcan, and the spout of the can 
is removed. In use, the threaded collar of 
the oilcan is applied to the ear and the 
end of the rod is placed against the en- 
gine at the points indicated, to detect any 
of the various irregularities common to 
internal-combustion automobile engines. 

Preventing Water Stains on Wallboard 
When applying wallboard panels, never 
allow them to reach completely to the 
--AACKiNa floor, for they will be 
almost certain to ab- 
sorb scrub water — 
sometimes to the 
height of 18 in. Abet- 
ter procedure in the 
application of such 
panels is to lay a nar- 
row strip, about 2 in. 
wide, next to the floor, 
allowing an open space 
of about 1 in. between 
this and the panel 
proper, as shown in 
the drawing. The nar- 
row strip will provide 
an even backing for the baseboard, the 
whole construction will be concealed, and 
the panels will be prevented from un- 
aishtly moisture stains. — Doncaster G. 
«mm, Phoenix, Arix. 




An Auxiliary Draft for Slow-Steaming 
BoUen 

When a steam boiler, such as used in 
factories, apartments, and other large in- 
stallations, gets too old 
to steam rapidly, and 
when impaired draft and 
extreme weather cause 
trouble, a sure method' 
of obtaining satisfactoipr 
results is to run an air 
line into the stack, above 
the smokepipe inlet; the 
pipe should point up- 
ward, inside the stack, 
this being accomplished 
by the use of an elbow 
and nipple. When the 
air pressure is turned on 
iiKd for DetectiDE a forced draft is created 
''°'' " which brings the steam- 

ing up to normal. Ex- 
haust steam may also be used.— P. P. 
Avery, Garfield, N, J. 

Repairing Cracked Water Jacket 

Hundreds of engine cylinders have been 
scrapped because of cracked water jackets, 
but the last journey of a casting for a 
10-hp. stationary engine was indefinitely 
postponed by a simple method. - Small 
holes were drilled at each end of the 
crack, to prevent 
it from extending ** ' 
farther. Three- "^^ 
<]uartcrs of an 
inch on each side 
of the crack, and 
1 in. apart, >%i-in. 
holes were drilled 
through the jack- 
et and counter- 
sunk; throuzh 
these holes, a Ma- 
in, drill was in- 
serted, and holes 
were drilled di- 
rectly beneath 
them into the cylinder wall. Great care 
must be taken in drilling these holes, to 
avoid drilling through the cylinder wall. 
The smaller holes were tapped with a 
^-in. bottom tap. Iron studs, ^ in. in 
diameter, were threaded at one end and 
screwed in tightly. The studs were then 
sawed off on the outside, to within ^ in. 
of the casting; the projecting ends were 
upset, or riveted, and the crack was 
drawn together, making a water-tight 
joint which is unaffected by temperatnn 
dianges. 




^■Qroad-Car Repair Signal 

^^ersons are familiar wilh the blue 
which repairmen place on the ends 
Ts undergoing repairs, in order to 
nt other cars from being pushed 
St those on which men are working, 
sometimes difficult for brakemen rid- 
n car steps to see these flags, as they 
ften placed in the coupler and thus 
n the center of the track. This is 
isafe practice, and to obviate danger, 
'ailroad uses a square metal marker 
le end of a metal rod. The rod is 
dcd at the lower end with a clamp 
fits over the rail, and is bent at an 

so that the marker, which is painted 
with "safety" printed in large white 
s, is held to one side of the track 
n two such signals are used, one on 

side of the track, they are plamly 
e to switching crews at all times no 
:r where they may be riding. 

Lathe Tool for Radius Cutting 

e tool shown in the drawing is 
d for radius cutting in the lathi 
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A Portable Countershaft 

The drawing shows a portable 
shaft that can be used to advantage under 



a tool permits < 
ically any size, and c 




ing 



L radius 



of the 
light cut that 
it will take, 
chattering is 
overcome. The 
device consists 
of a support 
which is 
clamped in the 
toolpost ; the 
endof this sup- 
port is drilled 
the 
^^'I^^^^^^^H P'vot pin of 
^%L^^^^^* the tool hold- 
^^^..^TODL-flouiot nwT er, as indicat- 
iHEit wtTTMuv ed, the holder 

having a circu- 
id which is a snug rotating fit in the 
A setscrew is used to hold the 
ig tool in the holder, and an ex- 
)n handle is provided for moring the 
r through the arc of the circular face 
cut. To cut a curve of any desired 
s, the diameter of the holder being 
n, subtract half this diameter from 
ength of the radius to be cut; the 
bder is the distance that the toot 
d project from the holder, the tool 
; easily set with a scale. 

iinary tarred rooting paper makes a 
ntergency substitute toi a black- 




i 



many conditions. A heavy timber frame 

lectric motor 
tached to the bottom platform; at the top 
of the frame, two pillow blocks were 
placed, to support a shaft and cone pul- 
ley, from which a belt ran to the motor. 
Wilh such an arrangement, it is a com- 
paratively simple matter to transport it 
to any part of the factory, to take the 
place of the regular motor that is out of 
commission, or for temporarily driving a 
single machine. — J. H. Moore, Toronto, 
Ontario. 

Tool for Marking Lettering Lines 

In drafting rooms where there is a large 
amount of lettering to be done, the guide- 
line marker shown in the drawing will 
save considerable time 
in ruling, and later, in 
erasing lines. These 
markers are made in 
any desired size from 
pieces of old celluloid 
triangles. The notches 
are made the proper 
distance apart, and 



I 





along the edge of ; 

square or angle witi 
sufficient pressure to make a light crease 
on the paper. — B. F. Dasliidl, Duakulfa 
Uar>-Iand. 



An Oa-Gas Generator 

BY A. N. CAPRON 



WITH the coming of cold weather 
and its usual concomitant of low 
gas pressure, every user of gas will be 
interested in the simple attachment 
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shown in the drawing, by means of which 
the shop stove can be converted into an 
oil stove when the gasp i pes freeze — or 
when there is insu^cient gas to go 
around. 

It is well known that the vapor of 
kerosene oil, commonly known as coal 
oil, flashes, or can be ignited, when the 
oil is heated to from 120° to I'W F., but 
the oil will not produce gas in abundance 
until a temperature of 250* is reached. 
This can be demonstrated by filling a 
metal tube, 1 in. in diameter by 16 in. 
long, half full of kerosene and attaching 
a gas jet over the open end. By heating 
the kerosene in the tube the jet can be 
lighted, and it is upon this principle that 
the generator described herein operates — 
the cold oil enters one end of the pipe 
and comes from the burner as a gas or 
vapor. 

The first item that will be required is a 
piece of brass or copper pipe, threaded 
at both ends. One end of the pipe is 
fitted with a reducing elbow and plug, as 
indicated. For a distance of 12 in. from 



The separate turns of resistance wire 
should be from ^ to Me in. apart. The 
ends of the heating element are solidly 
fastened and brazed with silver solder to 
12 in. of size 10 asbestos- 
covered lead. Rub some 
magnesia paste, made by 
mixing equal parts of 
powdered magnesia and 
plaster of Paris with 
water, or better still, the 
investment compound 
which can be obtained 
from dentists, between 
the turns to hold them 
in place. The whole coil 
is covered with a Me-in. 
layer of mica. Twelve 
feet of Ma-in. annealed 
copper tubing will now 
be required. Keep 6 or 8 
in. of one end free, and 
beginning V^ in. above 
the reducing elbow, wind 
the tubing around the 
insulated heating ele- 
ment, as shown in the 
drawing. Clamp the last 
turn to hold it firmly, 
osc end down to the plug 
the reducing elbow. The brass plug 
is removed from the elbow and drilled 
through with a 9iB-in. hole, counterbor- 
ing, Vk in. deep, with a ^4-in. drill. Screw 
in the plug with powdered graphite, 
measure the tubing to fit the hole in the 
plug, cut to size, remove the burr, and 
braze the end in the plug, this being fa- 
cilitated by the counterbore. This joint 
must he oil and gas-tight. The entire 
assembly is now tightly wrapped with 
V^-in. asbestos rope to within 2 in. of the 
upper end. 

A piece of 3-in. brass or iron pipe with 
Mfl or %-in, walls, and caps to screw over 
the ends, are also needed for making the 
float chamber. The upper cap, as shovni 
in the drawing, is drilled and tapped to 
take a 1-in. pipe, the lower cap being 
drilled and tapped with 'Yi and Ms-tn. 
openings. A cylindrical float, 2V4 in. in 
diameter by 6 in. long, is provided with 
10 lugs or guides as shown in the draw- 
ing, to keep it centered in the float cham- 
ber without friction. 
A valve is made, according to the de> 
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.nd bring the lot 



the elbow the pipe is wrapped with __. „ _. 

Ms-in. Uyer of sheet mica, and over this tail drawing, from 1-in. round brass. The 

is wound suflicient No. 24 resistance wire, valve consists of two parts which are 

or ribbon, to produce a temperature of held together with screws, as indicat«L 

approximately 300* F. inside the pipe The lower end of the valve is turned 

'len connected across the supply mam. down to H in. and threaded to fit the 
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1 the bottom cap of the fioat cham- 
The valve is countersunk with a 
irsinking drill, or rose countersink, 
mde a seat for a %6-in. steel ball, 
acts as a check valve in preventing 
1 from backing up into the supply 

The upper half of the valve is 

as in the drawing, and the lever is 
ed; the metal rod which presses 
t the ball being fastened somewhat 
J in the lever, to permit sideplay. 
er-inch pipe is used to connect the 
nk with the valve, and the pipe 
I be sweated • to the former after 
i>ly. The oil supply should be 

from 5 to 8 ft. above the valve, 
rt piece of 94e-in. tubing is soldered 
he remaining hole in the bottom 

the valve chamber, and a union is 
ed for connecting the remaining 
:nd of the copper coil, in the man- 
lown. The heating coil and the 
hamber are connected together by 
mple piping arrangement shown, 

the automatic cut-out, to be de- 



scribed, is not used, the end at A is 
plugged. 

The automatic cut-out, which is con- 
nected to the end of the pipe at A, con- 
sists of a U-shaped metal or glass tube, 
half-filled with mercury, which acts on a 
fiber plunger inserted into the free end of 
the tube so that, when the pressure 
causes the mercury to rise, it will actuate 
the lever and open the heating circuit, 
automatically relieving the pressure, and 
as the pressure falls, the electrical contact 
is again established, the operation being 
automatic. The oil flows into the float 
chamber through the valve from the 
gravity tank. As the float chamber be- 
comes filled, the float rises, which forces 
down the plunger and cuts off the supply. 
After suflicient pressure has been gener- 
ated, the pressure forces the mercury in 
the U-tube up, and the current is cut off 
from the heating coil. At the very worst, 
if anything should fail, the mercury will 
be forced out of the tube which performs 
the function of a safety valve. 



ter Studs Make Instrument Feet 

assembling a small model, some 
rubber feet were needed to insulate 
ichine. For the purpose some old 
(upporters were used. The metal 
with the rubber studs, were re- 
and attached to the underside of 
odel. — Frank W. Bentley, Missouri 
» la. 



To Find Leaks in Gas Pipe 

Leaks in gas pipes can be detected with 
an ordinary dial-type air-pressure gauge. 
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Pinning Sleeve to Shaft 
without Drilling 

ig confronted with the task of pin- 
small sleeve to a rod without hav- 
Irill at hand, one man did the job in 

the manner shown, 
with a hacksaw. 
Slots were cut in 
both shaft and 
sleeve, as indicated. 
When the two 
parts were slipped 
together, the slots 
lined up to form a 
hole where they 
joined. A p i n, 
^ made from a fin- 
ishing nail, was 
driven through and 
ds hammered down flush with the 
: the sleeve. Since there was lit- 
un on the parts, this pin held per- 
— Thos. W. Benson, Philadelphia, 
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Dial-Type Air-Pressure GaugCt Equipped for Finding 

Lealci in Gat Pipes: A Tire Pump is Required 

to Operate the Device 

The device is connected with two short 
pipes of different diameters by means of a 
reducing tee. A tire valve is installed in 
the end of the larger pipe, while the 
smaller is fitted with a union which can 
be screwed on a gas jet. When a test is 
to be made, the flow of gas is stopped by 
turning the meter valve, and the gauge is 
attached to a jet. A tire pump is con- 
nected with the tire valve, and pumped 
until the gauge shows a certain pressure. 
If this pressure falls after the pump has 
been removed, it indicates leaks in the gas 
pipes. In case a certain section of the 
latter is believed to be leaking, it should 
be disconnected from the other pipes and 
plugged before it is tested. — Ed. Borcb" 
Cleveland, Ohio. 
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Root Cellar under Driveway 

Farmers are more and more learning to 
utilize waste places. One farmer made. 
a very satisfactory root cellar under the 





iBMwd of FiDlDg ITi 
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driveway to the second floor of his barn. 
Since the top must be reasonably thick, 
and the sides or walls were required for 
the drive, the only extra cost was that 
incurred by putting in a window and 
doorway, and making the roof slightly 
thicker, to stand up under the stram of 
the loaded wagons to be driven over it, — 
Dale R. Van Horn, Lincoln, Neb. 

Tapping in a Lathe 
When tapping a job in the lathe, run- 
ning the center against the end of the tap 
keeps the tap straight. In doing this, 
however, the mechanic cannot 
work very rapidly because he 
has three things to attend to 
— power tap 
kf wrench, and tail- 
1!-^ my ^i^H stock wheel — and 
H^r ; HB ^^^^ but two hands to 
Vl ij [ do it with. This 

disadvantage may be over- 
come; if a small pulley is 
made and tapped out to 
fit in place of the tailstock 
nut, the center can be fed 
against the tap as fast as 
it advances into the work, leaving both 
hands free for the power and tap wrench ; 
this is accomplished by attaching one 
1 of a piece of stout twine to the 
' and wrappit^ it arouod Bcveral 



times, and then fastening the end of the 
twine to the pulley arm. A weight is at- 
tached to the free end, and as the tap 
advances in the work the tension on the 
string turns the tailstock wheel and keeps 
the center against the tap. 

Tracing Wheel Rules Dotted Lines 

Dotted lines may be made very rapidly 
with a tracing wheel, such as used by 
dressmakers and seamstresses, and a 
piece of carbon paper or typewriter rib- 
bon. To make the dotted lines, place the 
ruler in position and slij) a strip of carbon 
paper, or typewriter ribbon, under the 
edge. The dotted line is made by passing 
the toothed wheel over the paper or 
ribbon. If a whole sheet of paper is to be 
ruled with dotted lines, a sheet of carbon 
paper is placed, face up, under the page 
and the lines are ruled. The closeness of 
the dots may be varied by using wheels 
with different numbers of teeth. To pre- 
vent cutting holes in the paper, the points 
of the teeth are dulled with a file. 

Connecting-Kod Babbittii^ Fixture 
The most difficuU part of the job, in 
rebabbitting the crank bearing of a con- 
necting rod, is to make sure that the 
bearing is ex- 
actly at right 
angles to the 
center line of 
the piston. A 

fixture has 

been found to 

insure this. A 

piece of 1-in. 

iron pipe, 

ground to size, 

is used as the 

arbor, and collars 

are mounted as in 

the usual practice. 

These are held on 

by 

nuts, 

onto threads cut at 

the ends of the 

arbor. At one side is the upright, which 

is merely a stiff bar of cast iron, with a 

V-groove cut in its lower end, in which 

the piston may fit. In this grooved part 

is cut a hole the same size as the wrist 

pin, and spaced the same distance from 

the center of the arbor and crank bearing. 

A short pin is inserted in this hole, and 

the piston is clamped against the groove, 

with the pin just entering the wnst-pin 



inding 
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■The larger bearing is then cen- 

Vllie arbor, and a spacer, or col- 

mti, of proper thickness to bring 

Wi rod just perpendicular to the 

or. This thickness will of course 

h the diameter of the piston; it 

Und either by calculation from 

site, or by measurement. The 

mrcd through the hole provid- 

rough bearing, and should be 

Vard by scraping. 

Idtng Scaffolding Support 

:g scalTolding support, for the 
tenters when applying siding to 
is shown in the drawing. These 
supports, or jacks, 
are made from 



together at one 
end with a hinge, 
the free ends be- 
ing provided with 
pivoted hooks in 

Pthe manner 
shown. In use, the 
mechanic bores 
holes through the 
sheathing on the 
side of the build- 
ing and inserts the 
hooks, as indicat- 
ed, lays his boards 
ids with the application of the 
:king from the top to the bot- 
e house. The location of the 
changed from lime to time to 
B the work as it progresses. 
BlickcnstafF, N, Manchester, 




I the 



ail i 



iched. 



Trash Box for Garage or Shop 

A trash box should form part of the 
equipment of every well-kept shop, as it 
provides against the accumulation of dirt 
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r Sawing Bottom of Door 

;e nmount to be trimmed from 
, of a door is so small that diffi- 
pericnced in guiding the saw, 
(rill be facilitated by a simple com^* 
for instance, a cut just the ing^n 
f the saw is to be removed, the in a i 
ted and a narrow strip of wood pliers, 
I the bottom. Only two nails pers. 
td, one at each end of the screwir 
Ithese are placed several inches I a 1 1 < 
1 the end. The cut is then tightly 
Biding the saw against the strip, 
pnued until the first nail is 
s is withdrawn and driven in 
w, the operation being 



A Trai 

on the floors and in corners. The draw- 
ing shows an improved box for this pur- 
pose, which is readily made and easily 
emptied; it is mounted high enough to 
permit a wheelbarrow to be run under the 
box when it is to be emptied. A hinged 
bottom permits removal of the contents 
without the necessity of overturning the 
box. The box may be built of wood, but 
if it is to retake oily waste and rags, sheet 
metal would be prefenible. 

Filing Small Screws 
Filing the ends of small 



usually rather awkward, 

the difficulty- of Aplding them firmly. 

This difficulty ^ 






sho' 



in the photo- 
graph. Care should be taken to place 
the pliers, or nippers, in the vise as close 
to the fulcrum as possible 
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Ice-Cutting Machine Made from Automobile Parts 



With very few exceptions, standard 
parts from an automobile were used in 
the construction of the ingenious ice-cut- 
ling machine shown in the drawing. The 
40-in. circular saw is driven directly from 
the engine by means of the differential 
bevel gears. A substantial angle-iron 
frame, 13 ft. long, supports the engine, 
radiator, and other parts, and the whole 
m a set of runners, a 




spark-control rods, as well as i 
control lever, are within easy reach of tlW 
operator's hands. There is a gauge at 
either end of the macliiae by which the 
depth of cut is regulated, while adjustable 
gauges at each side engage in the previ- 
ous cut and thus the cuts are uniformly 
spaced. 

In operation, the engine is cranked in 
the ordinary way and the clutch thrown 
into engagement. For 
use with a saw of the di- 
ameter mentioned, about 
50(J r.p,m. will be found 



;uffici 



As 



to such a manner that the saw can be 
lowered or raised as desired. Handles are 
attached to the rear of the frame for 
guiding the machine, and throttle and 



touches the ice 
it drops right into it. and 
the machine immediately 
begins to advance under 
its own power and must 
be held back by the Op- 
cralor, who otherwise 
would be forced to rao 
to keep up with it. The 
top of the saw is covered 
with a sheet-metal guard. 
In designing this ma- 
chine, the object in view 
was to use the parts from 
the automobile without 
alteration. SO that, at the 
end of the ice-cutting season, the machine 
could be disassembled and the parts 
again installed in the automobile.— Bay- 
ard D, Evans. Scranton, Pa. 



Adjustable Pipe Wrench 
wrench shown in 




used as a small pinch bar. All parts are 
hand-forged from a good grade of Steel, 
and the jaws are hardened after tbt 



Using Liquid Manure 



the ^ Tth- 



the product of a plumber's ingenuity, 
Tlic main fcatiirc of this tool is the ad- 
justahle jaw, which permits it to be ad- 
justed rapidly to handle ^ny wte of pipe 
withta ine wrench's capacity; tbs jaw 



Most gardeners do not use liqi 
nure because ihey do not know 
prepare it. This form of fertihzcr has the 
advantage of being "quick," because the 
soluble plant-food elements are carried 
directly to the roots. 

The first requisite in the preparation of 
liquid manure is a water-light barrel. The 
fertilizer is made by filling the barrel half 
or three-fourths full of water and then 
suspending in it, from a stick across tho 
top, a burlap bag filled with any avajlabte 
animal manure. 

It is inevitable that the solution, thtu 
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vater until it is about the color of weak 
tea, or some crops will be actually dam- 
aged by its application — "burnt," as the 
expression has it. The barrel containing 
the liquid manure can be transported 
from one point to another by using a 

I simple wooden frame which consists of 
two long pieces forming handles joined 
together near the center by two cro-i?- 
picces. Tbc opening thus formed should 
be slightly narrower than the widest dinm- 
eter of the barrel. With this arranjj;!.'- 
menl it is not necessary to attach the cir- 
I rier to the barrel, and when not in use, 
^^^'drops to the ground, — ^Jolm T. Bartltit, 
^KiUder, Colo. 

1 The 



■A Fixture for Cutting Wire Cable 



The drawing shows a tool whose value 
can best be appreciated by loggers, sea- 
men, and miners, as, with it, a wire cable 
^of ordinary dimensions can be easily cut. 
^H|h« frame is made of tool steel and one 
^^^H is provided with a cutting edge which 
^^Hb as a shear blade; this cutting edge 
^^Kbeveled and tempered. The opposite 
{nine member, which may be of mild steel, 
is provided with an opening to permit 
movement of the cable. The frame is as- 
Ecmbled by placing spacers at each end 
and bolting, as shown; this will leave an 
Opening in the center for the insertion of 
Ine sliding cutter and wedge. The cutter 
is made of tool steel with a beveled, semi- 
circular cutting edge, which is hardened 
and tempered. The dogs at the sides pre- 
vent the cable from bending while it is be- 
ing cut. Both the wedge and the cutter 
should lit snugly, without sideplay, and 
plenty of oil should be used when making 
a cut. The cutter is operated by placing 
the cable between the two cutters and 
driving the wedge in behind the sliding 
cutter with a sledge hammer. — Chas. O, 
Olsen. Portland, Ore. 



,Doo- a nGQuiiu 





PuUing a Wheel from a PuH-Floatlng Axle U Emv 

When * Suliabls Tool ii Applied; the IlluiUa- 

tlon Show* m Simple Tool (or Thii Purpme 

with the simpler types of rear axle, since 
the common wheel puller does not fit the 
job. Determined lo make this work easy, 
once for all, one owner of a car of this 
type made a puller especially to fit his car, 
and the tool has since then relieved him 
of all difficulties in removing wheels. It 
consists of a scrcy, fitted with a handle 
working in a piece of heavy bar iron, 
which is drilled and tapped for the screw. 
and which also has two slotted holes near 
the ends. A hardwood cylinder, turned 
with a shoulder, completes the outfit; the 
cylinder is of a size to fit inside the wheel 
hub, and to bear directly against the axle 
shaft, as shown. Two of the screws 
around the hub o( the wheel are removed. 
and replaced after passing them through 
the holes in the puller. Screwing up, as 
usual, removes the wheel, without danger 
of damage to any part of the huh. 

Protecting Painted Walls from Dirt 

Means for protecting a coat of paint, in 
kitchens, and simplifying the task of 
cleaning, is afforded by the use of a thin 
solution of starch and water. The starch 
solution is applied over the paint, after it 
has dried; this will detract somewhat 
from the gloss of the paint, but all dirt, 
grease, and smoke will adhere to the 
starch instead of to the paint, and when 
cleaning time arrives, the starch coating 
can be washed off, removing the dirt 
along with it. By applying anotbev t<s«. 
of slarth, t.\\e ^awx. '*i''(\ Vc Vt-s^ S-x*,-^ Ss 
along Ume.— -Oa&s. N^tL\\et, r^' - — " ' 
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bolder 



ie B».en.(iil Cc lint Etiab e 
1 P II H 1 Parlor Wood Bai 
out a Journey UpiU n 



settee in his parlor 
with a hinged seat which served as the lid 
of the box. An opening in the floor con- 
nected the box with the basement, so 
that fresh wood could be supplied from 
below without the need of a trip upstairs. 
In addition to saving labor, the device 
greatly simplified the work of keeping the 
home clean. — Otto Merker, Groton. Conn. 

I Iron-Ring Gate Latch 

A positive-locking gate latch that docs 
not allow the gate to fly back when 
slammed shut, and cannot be nosed open 
by stock, is made 
as shown in the 
drawing. A ring 
sheath of flat iron 
is made, and at- 
tached to the gate- 
post ; a pin through 
this sheath holds a 
metal ring in such 
a manner thitt any 
pull against the 
g; a t e causes ihc 
ring to be pressed 
tightly against the 
sheath. When the 
gale is closed, the 
wooden bar strikes 
Ihc ring and 
throws it up out 
n po'tition, when the 
mediately falls and locks th« gate. 




Repair for Bitbrace Handl 

If the wooden head of a bitbi 
comes broken, an ordinary door 
will usually serve as a Substitute, by mak- 
ing a shallow groove in the brace stock 
to correspond with the setscrew in the 
shank of the knob; this will prevent the 
knob from coming off and, at the same 
lime, permit it to turn freely. If the brace 
is of the ball-bearing variety, allowance 
should be made, when fitting the knob, 
for snflicient room for the bearing at the 
top of the brace stock. A small oilhole 
may be drilled through the knob shank, 
jii^l above the setscrew.— Edward S. 
i\-rrine. Girard, III. 

Concrete Trough That will Not 
Burst When Frozen 

Concrete water troughs and _ tanki 
which have upright sides are nearly al- 
ways dam- 

water freeiea 
in them. The 
reason for 
litis i s that 
the pressure 
aiised by the 



fre 



mg ex- 




of the way until it i; 



its total 
force horizon- 
tally against 
ihe walls and {Kl^es them outward. A 
trough made with slanting walls, 
shown in the drawing, is much less liable 
to burst, since the pressure is exerted 
over a much larger area, and part of it 
lends to push the ice upward. Tbe side 
walls should meet the bottom of tbc 
trough at an angle of about 135°. Vtfjf 
large troughs or tanks made in this way 
need not he emptied, as they practical^ 
never break from freezing. 

Setting Bolts in Rock and Concrete 
To secure iron bolls in rock or con- 
crete, sulphur is the cheapest material and 
one of the best, but unless certain precau- 
tions are observed, the results will be 
unsatisfactory. Drill a hole for the bolt 
with a star drill of the same diameter as 
that of the bolt head. For bolts larger 
than % in., tbc hole fliAmld be at least 3 
in. deep. Dr>- out ilie'hole hy means of a 
gasoline torch, or by dropping a hot bolt 
into It. I, 

The sulphur should be bc.itcd slowly in 
a melting pot. if it should catch ^-' 
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nd at this temperature is a thin liquid, 
A-hen heated to about 320° it becomes 

thick, making it hard to pour from 
ladle. Therefore, the sulphur should 
seated until it is all melted, when it 
be quite thick. Remove the pot from 
ire and allow the sulphur to cool un- 

becomes thin enough to pour into 
hole into which the bolt has already 

placed. 
) fasten bolts in a concrete ceiling, 
re sulphur cannot be used, a thick 
E of litharge and glycerin is used. — 
Buck, San Francisco, Calif. 

creasing the Height of a Chimney 
WbUe in Use 

contractor undertook to add to the 
ht of a brick smokestack without in- 
ring with its daily use, and the job 
successfully accomplished in an ongi- 
manner. A large opening was made 
le side of the square stack, somewhat 
w the top; 5-in. spikes were driven 

the masonry, 5 or 6 in. below the 
th of the stack, and several pieces of 
ugated sheet iron, of the proper 
th, were supported by these spikes, 

completely closing the top of the 
c and forcing the smoke out of the 
opening. After this preparatory 
t had been completed, the masons 
' brought on the job and the work of 
ng to the stack was completed. After- 
l the pieces of sheet iron were re- 
ed through the opening underneath, 
h was then bricked up. 

Draining tbe Radiator Made Easy 
piece of iron rod properly applied to 
Irain cock of an automobile radiator 
nates the contortions and inconven- 
■ of draining the radiator, as it is 
irmally done. As 



drawing, a hole is 
drilled in the han- 
dle of the drain 
cock 




of a 



of i 



bent into an eye; 
this rod is carried 
out beyond the 
frame, from which 
it is supported by 
in. length of flat iron bolted to the 
e, AS indicated. A handle is formed 
je outer end of the rod, and as this 
1 exposed location, the drain cock 



i' 



Electrically Lighted Fixture Keeps 
Soldering Bit Hot 

For the repairman who requires a hot j 
soldering bit at intervals during the day, . 




tpened without difficulty.- 



'ings Bick agninil the 
Clear (or Otter Work 



the arrangement shown in the drawing 
will prove decidedly convenient. An or- 
dinary Bunsen burner ts attached to a i 
swinging pipe which is connected to the 
gas supply by a swivel union, as shown, 
A support for the soldering bit is made 
from pieces of flat iron, and is bolted to 
the bench in such. a position that the 
burner can be swung in under the point 
of the bit. A clamp on the underside of 
the support is provided to hold a piece of I 
arc-light carbon. 

To supply current, four to six dry 
cells are connected to the separate parts 
of the arrangement, as indicated, the 
wires being soldered to the metal parts. 
Swinging the burner, with the gas turned 
on, so that contact is made with the arc- 
lamp carbon, a spark is produced which 
lights the gas instantly. The burner should 
be so arranged that it will not be in steady 
contact with the carbon, to avoid dis- 
charging the battery. When the burner 
is swung back against the wall, the bench 
top is clear for other work, the stand not 
being much in the way. 

Coke as a Substitute for Sandpaper 

A sandpaper substitute, that has special 
merit for removing rust from tools with- 
out scratching, is made from crushed 
coke. The coke is crushed to the re- 
quired degree of fineness and sifted 
through a piece of cloth onto a piece of 
coarse paper which has been coated with 
glue. After the glue has dried, the pa] 
is ready for use. 



POPULAR MECHANICS 



Natural-Gas Flow Operates 
Improvised Water Pump 

I satisfactory pumping arrangement 
> devised in a West Virginia gas field 




7 AnanEcmenl i-Pumpwa» 
Impioviicd on Shan Notice. 

w"i"no1 loTtrietinE wth 
± tbe Ncinul Flow of Cm 



recently when a tie-up of local railroads 
deprived several drillers of the pump 
which was to have raised vvater from a 
near-by nver to the boilers of their en- 
gines. They first laid a gravity-feed pipe 
from the river to the 10-iii. air and water- 
tight casing, that surrounds one of the 
gas wells of the vicinity for 12 ft. before 
its emergence from the ground. From 
the main gas valve one pipe was sunk to 
the bottom of this casing; another was 
led from the top of the casing to the top 
of a water tank placed above the boilers. 
River water was then admitted to the cas- 
ing through the gravity pipe. Now the 
gas valve was opened. Under high pres- 
sure, the gas passed down through the 
first pipe, and up through the water; out 
of the second pipe, into the water tank, 
and then out through a pipe in the top 
of the tank. As it traveled this route, the 
gas carried with it, as a fine spray, a 
steady flow of water. This fell into, and 
soon filled, the tank. 

Had the main object been to pump the 
water, without at the same time allowing 
the gas to flow, the water-outlet pipe 
would have been run down to the lower 
position and the gas pipe cut off just in- 
side the casing, to allow the gas pressure 
to act on the water. 

An Emergency Babbitt Ladle 
For the infrequent pouring of babbits 
bearings in the home garage, or shop, an 
old hub cap can be used, if the quantity 
of metal to be poured is not large. A hole 
is drilled through one side of the cap and 
a threaded rod is secured by nuts on both 
sides. For convenience in pouring, a lip 
can be formed with a hammer, A dis- 
-trded pistoo can be similarly used by 



passing a threaded rod through the pis- 
ton-pin hole and using nuts and wasbers. 
A notch, filed or ground into the rim of 
the piston, serves as a pouring lip. 

Internal Friction Wheel Gives 
High Speed Reduction 

A simple method of driving some slow- 
speed machine, such as a grindstone, by 
an engine without the use of belts or 
countershafts, is shown in the illustra- 
tion. 

Referring to the drawing it will be ob- 
served that the connecting shaft is at- 
tached to the center of the wooden wheel 
which has a round rubber tire, about ^ in. 
in diameter, fitted to its circumference. A 
hole is drilled in the center of the wheel, 
to engage with the pin on the end of the 
engine crankshaft, as indicated; this pin 
is set 1/2 in. off center, so that it will force 
the wheel against the edge of the circular 
opening in the upright board. The en- 
gine is set on the platform so that the 
center of the shaft lines up with the cen- 
ter of the opening. The board platform 
and upright are hinged together to per- 
mit their being folded together when not 
in use, and are fitted with angular braces, 
as shown. If the engine is once lined up, 
it can be easily removed and replaced 
without disturbing the alinement. 

This arrangement gives a ratio of 13 to 
1, or a reduction in speed from 550 r.p.m. 
to slightly more than 40. With a reduc- 




Thli IlMlmd ef Obtiiaiac Speed Seduction Zmpton 

Ho Shaltt, PuOni, or Stlt& It Kcdncn Spood 

from ISO Kcvofutioot to SUshUy Mot* thma 4S 

tion gear of this character, the driven 
machine must be equipped with a flexible 
coupling, as shown, in order to obet 
the vibration of the shaft. — Philip GL 
Bemholx, E. Orange, N. J. 



^^Wnishing the Aut( 
BB The hood over Ih 



the Automobile Engine Hood 
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Holder for Small Boring Tools 



t The hood over the engine of an auto- 
mobile rapidly loses Its luster while the 
lini:ih of the remainder of the car is still 
in good conditian. Revarnishing the hood 
is best accomplished when the motor is 
warm. Scour the hood thoroughly with 
a handful of curled hair, and apply llic 
varnish immediately after dusting, or 
wiping, off the surface. The advantage of 
applying the varnish while the hood is 
warm is that the varnish flows and 
Spreads evenly, and dries without brush 



^^parks. 



Adjustable Stock Guide 
for the Punch Press 

Users of punch presses will be able to 
lave considerably on tool steel by equip- 
ping the' 




serve as a tool extension and inasmuch 

as they are adjustable, one guide will suf- 

Kif working with different sets of 
E. E. Hansen, New Britain, Conn. 
... 



One-Horse Manure Scraper 






: job of raking 
Wts, for transportatic 
is anything 
but a pleasant 
job, as those 
who have 
done it wi1! 
testify. The 
scraper shown 
in the draw- 
ing was made 
from a piece 
of sheet iron, 
10 in. by 3 
ft., which 14 
curved for ii? 
whole IcnfTtl' 
and bolted [■ 
an ordin.ir 
plow stofk. 

The hotlotii ^.i^. u. .:>. .,.,„,,., ,,.,. 
.sharpened for fiMuoving maiuire closely 
compacted with the earth. A horse or 
' t ii hitched to th« scraper, and the 
" ■ ' ' " "' ! dump. 





Slockby Giii 



nicd (rgm HiKh-Sp«d Sietl 

. _ ...„ QUI Fotge Work, I> Con- 

( Wbcn Held ia a Holder of Tbii Design 

by grinding a piece of high-speed steel 
lo the proper shape. A machinist can 
shape a tool from the bar more cheaply 
than it can be forged, and it can be 
shaped quite accurately on the grinding 
wheel. For holding, an offset holder of 
the type illustrated is convenient. It is 
made of a piece of mild steel, 2 by 2 hy 6 
in, in size. It is sawed to shape on the 
milling machine, and the hole for the 
tool is drilled by holding a drill in the 
chuck, and feeding against it the lathe 
carriage, with the tool holder held in the 
tool post. This makes the hole exactly 
central for height, and also insures that 
the tool will be held level; both of these 
points are quite important. The hole 
is then filed or broached square, to fit the 
tool loosely. It is well to drill the set- 
screw hole in the lathe, with the holder 
gripped in a four-jawed cluick. It can 
then be tapped, and some metal turned-,,^ 
olT to fonn a boss around the setscreift 



Repairing Broken Gears with 
Horseshoe Toe Calks 

While operating a tractor, the iron han- 
dle on the end of the furrow-guide lift- 
inj; rope fell into the drivewheel gears and 
liroke off two of the teeth. Rather than 
siilTer a long delay while wailing for a 
iu«- wheel, the broken teeth were re- 
|iaircd with screw calks. The face of the 
wheel was 3 in. wide, and two holes were 
drilled into each of the broken teeth; 
tlie^e holes were lapped, and the calks 
'"-'"■m a set of old horseshoes were inserted 
' ' r the threads had been recut lo corre- 
:ul with the holes in the wheel. After 
calks had been screwed into place, the 
..i.iiKTS al the base were dressed off to 
conform with the teeth of the other gear. 
This repair was done without evew ^«- 
moving iKc v)\\ee\ ^toiw V\i«. \.'c^<J^\^ 
George G. M.c\vtVcT,^Q^"CR^ * ■«-«.- 
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A Simple Drill Vise 



A very efficient, quick-opening and 
closing vise for the drill-press table, is 





constructed 
from a hardwood block, with slanting 
rrooves cut on one side, as shown, to 
hold one edge of the paper, which is 
brought around underneath the block 
and held on the other side by the clamp ; 



shown in the drawing. The steel bar 
which forms the bed of the device is pro- 
vided with holes at regular intervals and 
supported from the drill-press table, at 
the ends, by pieces of the same stock, pro- 
vided with slots for bolting to the table. 
The jaws are movable on the bar, the 
fixed one having a pin driven into it 
which fits into the holes; the movable 
jaw is held in place by a horiiontal pin 
riveted to the sides, as shown. The cam 
consists of a disk of steel shafting into 
one face of which a pin, to fit the holes 
in the bar, is driven eccentrically. At right 
angles to this -pin a handle is inserted 
into a hole in the circumference of the 
cam.— C. H. Willey, Concord, N. H. 

A Handy Sanding Block 

The accompanying drawing illustrates 

the construction of a sanding block of 

unusual 

merit. As the 



this is hinged at one end, a latch at the 
opposite end serving to keep the clamp 
in place. — E. K. Wehry, Cedar Rapids, la. 

Making Compass Leads 

By reducing the diameter of leads from 
common pencils, the draftsman can make 
his own compass leads. This is done by 
laying a pencil pointer on the table, hold- 
ing another in one hand, and rolling the 
lead back and forth between the two sand- 
paper surfaces. — Earl Stevens, Niagara 
Falls, N. Y. 

A Neat Window Cooler 
Instead of the usual full-length storm 
sash, the window shown in the illustra- 
tion is in two sections. The upper half 
is attached with buttons in the usual 
manner, but the lower half is set out 
about S in. from the window sill and is 
boxed in tightly; 
this forms a clean, 
ool. 




shelf, about 12 in. 
deep, to which 
the lower sash of 
the inner window 
forms a close-fit- 
ting glass door 
that may be raised 
or lowered as de- 
sired. With a sash 
curtain in place, 
the appearance of 
the window cooler 
is as neat as 
though it served 
only its usual pur- 
pose, and very lit- 
tle light is ex- 
cluded by the arrangement. From early 
fall until the last spring frosts, this ar- 
rangement makes an excellent and satis- 
factory substitute for the refrigerator. — 
Ruble Franklin, Rochester, Minn. 

The Making of Amber Varnish 
Amber gum is a well-known commercial 
product, and is used principally for the 
manufacture of pipe stems, cigar tubes, 
beads, etc, ; also in the manufacture of 
very high-grade, hard, and durable var- 
nish. Gum amber is a fossil resin and is 
the hardest, most resistant and beautiful 
of all gums. 

To convert this gum into varnish it 
must first be made liquid, or melted, 
which requires a temperature of 500 or 
600* F. To melt amber successfully a sood 
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crucible holding about 1 qt. is required. 
The crucible should have a stiff wire 
holder for removing it from the fire, and 
a short steel rod driven into a wooden 
handle is also required for stirring the 
melting gum. Scrap amber is thrown into 
the crucible with no regard to color un- 
less some particular result is sought. The 
best means of heating is to build a good 
coal fire in the kitchen range with the 
coals coming close to the top of the open 
hole. After the gum has been placed in 
the crucible, it is sunk well down into the 
hot coals. From the time the crucible is 
placed in the fire particular care must be 
exercised to prevent the melting mass 
from becoming hot enough to catch fire. 
If this should happen, the crucible may 
be lifted from the fire and the flame blown 
out, after which it is replaced over the fire. 
The melting mass should be stirred con- 
stantly. When the gum is entirely melted, 
it is removed from the fire and allowed to 
cool to the point where a drop of oil does 
not cause it to blaze up. Then add drop 
by drop enough of the best boiled linseed 
oil to reduce the mass to the proper con- 
sistency. Some charges of gum will re- 
quire more oil than others, but by rub- 
bing a drop of the varnish on a piece of 
polished wood and allowing it to cool, the 
proper fluidity can be observed, mean- 
while keeping the crucible of varnish hot. 
When the varnish attains the proper con- 
sistency, it should be strained while hot 
through a very fine wire strainer, prefer- 
ably more than once. Amber varnish may 
be almost white or it may be any shade 
between that and the rich wine color of 
costly pipe stems. The color will be 
varied somewhat by the degree of heat 
required to melt the gum, the length of 
time it is cooked after melting, and by the 
original color of the gum used. 

Skin Infections Caused 
by Oils and Grease 

The practice of washing the hands in 
oil or grease, common among workmen in 
industrial establishments, is responsible 
for many mysterious epidemics of boils, 
eczema, and other skin diseases, according 
to the Department of Labor. 

The grease or oils, as they come to the 
plant, do not contain any bacteria, but be- 
come contaminated after being handled by 
employes having pus infections on their 
hands or arms. 

The use of gloves by workmen who 
handle grease is recommended, and fre- 
quent cleansing of the hands with warm 
water and good soap. 



Using the Protractor 

A handier method of using the protrac- 
:or than that usually employed is shown 
n the illustration. 

The protractor and a triangle are placed 




A Method of Uucg ■ Protnctor, Which la in Some 
Relpccll Hudicr than the Uaual One 

Upon the T-square as shown, and a mark 
is made upon the triangle corresponding 
to the zero mark on the protractor, when 
the latter is in a perfectly horizontal 
position. Now, by keeping the T-square 
and triangle in the same relative position, 
lines may be drawn with the straight edge 
of the protractor, the angles being found 
by simply rotating the protractor until 
the proper graduation coincides with the 
mark on the triangle. — C. B, Smith, In- 
dianapolis, Ind. 

Reducing Breakage of Small Drills 
The breakage of small drills caused by 

too great downward pressure in drilling, 
can be largely re- 
duced. A wooden 
block, of sufficient 
thickness to allow 
the drill to extend 
through the un- 
derside, is drilled: 
this is then laid 
on the work, as 
shown in the 
drawing. The 
" block wvU ^Wii'it 

not only to a^l%ot^l nvB=,\. o^. "Cnt ^%S«. ^\xw^ 

but a\&o lo s\.ei6^ \.Ve. ^T-ti. 
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^re-Repair Stand 

A tire stand that facilitates the han- 
dling of tires and tubes in the small tire- 




repair shop, is shown in the drawing. As 
the whole device is made from wood, it is 
easily built. The stand consists of a 
framed support and two semicircular 
blocks; one of the blocks has a flat face, 
for use in repairing tubes, and the face of 
the other is rounded to conform to the in- 
side of a cover placed over it for repair. 
A lug on the bottom of each block fits 
into an opening provided in the top of 
the stand, so that they are readily inter- 
changeable. 

A Homemade Pipe Wrench 
A homemade pipe wrench that has 
some advantages over the purchased arti- 
cle is shown 




made from flat steel. The jaw is made by 
bending over the ends, as shown, and 
*hen bending at the center; notches are 



filed in the underside, and if possible, thia 
part of the wrench is hardened to mini- 
mize wear.— R. H. Kasper, Philadelphia, 
Pennsylvania. 

Rulmg Lines with Cross-Section Paper 

Common cross-section paper can be 
made to help very materially in properly 
spacing lines that are to be drawn parallel 
with each other, regardless of the distance 
between lines. A strip of the paper is 
used as a guide on the edge of the area to 
be ruled. The distance between the lines 
can be varied by changing the angle of 
the line from which one works, either by 
moving the cross-section paper or by 
using different triangles. — Frank W. Roth, 
Joplin, Mo. 

Fixture for Splitting Round Rubber 
Almost everyone knows the difficulty 
of attaching round rubber to a flat sur- 
face so as to make a neat job, and split- 
ting the rubber 
so that the cut 
surface will be 
even is also diffi- 
cult. The simple 
fixture illustrated 
herewith shows 
how the r latter 
can be done 
quickly and neat- 
ly. A hole to ac- 
commodate the 
rubber is drilled 
in a board, and 
an old razor blade 
is fastened se- 
curely into a 
groove provided 
for it on one side. 
The operation is started by slitting the 
rubber for a few inches with a knife and 
then inserting it in the fixture and pull- 
ing it through from the back. — Frank 
Jablecnik, Chicago, 111. 

Painting Screens with a Sponge 
Wire screens can be painted more easily 
and with better results thaaby the ordinary 
method of painting with a brush, if the 
paint is thinned and applied to the screen 
with an old sponge, — Edward B, ZoUe, 
Jersey City, N. J. 

CA heat-resisting cement is made of 
equal parts of manganese peroxide and 
zinc white, mixed with w^er glata^ or 
sodium silicate. 





Machining Profiles on the Planer 

The method described in this article 
was used by a large machine shop to pro- 
file work on the planer. The feed screws 
were removed from the crossrail of a 
two-headed planer, and a bracket, carry- 
ing a grooved wheel, was screwed to one 
end of the erossrail. Opposite the grooved 
wheel, on the near head, a hole was drilled 
and tapped, and an eyebolt inserted to 
take a steel cable, which ran over the 
grooved wheel as shown in the drawing. 
To the same head was fastened the 
bracket, which extended down to the 
planer table, and which carried the guide 
roller. A tie-rod of suitable length was 
then used to connect the two heads, 
and the planer was ready for plac- 
ing the work. A master plate of the de- 
sired profile was clamped down to the 
table, as shown, being held against slop 
pins to prevent lateral movement under 
the pressure of the guide roller; the roller 



in eoi 


tact. The work was clamped down 


under 


the other head, which carried the 


tools. 


— G. A, Volz, Monroe, Mich. 



Undercutting Mica Commutator Stripi 
One of the common jobs of the elcc-" 
trical repair shop is cutting down mica 
insulation between commutator bars on 
motors and generators. The metal wears 
down faster than the mica, and the latter 
is left projecting, which causes sparking 
and burning of the bars. When the com- 
mutator is trued an c^ resurfaced, it is cus- 
tomary to undercut the mica. In all but 
the smaller machines, this operation is 
best accomplished by supporting the ar- 
mature between the centers of a lathe and 
using the crossfeed to run a sharp-pointed 
tool, held in the slide rest, along the strips 
of mica instilation. The armature must he 
set in the lathe in such a manner that the 
strips of insulation will be perfectly paral- 
lel with the line followed by the cutting 




was brought np lo the master, and a tool. A good method of doing this, where 
heavy counterweight was fastened lo the the bars are not exactly parallel with the 
%:4b^9 ^^^ roller and master shaft, is to suppoR the «;cQia»>»« Aio^ «d 
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the commutator end in a steady rest, in- 
stead of carrying it on the center in the 
usual way. The steady rest can be set to 
hold the job with the commutator bars 
in precisely the correct position, at a con- 
siderable saving in time and trouble.^ 
Howard Greene, Broadway, N, Y, 

Trouble Lamp Always Kept 
Handy 

While trouble lamps on automobiles 
are practically indispensable where tire 




ing snow house is the result. After the 
snow has been packed around the wire 
form, it is watered slightly so that the 
whole mass will freeze into a solid piece. 
— Wm. E. King, Monessen, Pa, 

Preventing Bolts from Turning 
When placed in wood, the square shank 
of a carriage bolt seldom prevents the 
bolt from turning when a rusted nut is 
to be removed. This movement of the 
bolt can be prevented by drilling a small 
hole through the head of the bolt and 
driving a nail through it into the wood, 
parallel with the bolt. If the bolt head is 
not accessible, the same plan can some- 
times be followed by drilling through the 
wood and the bolt at right angles, and in- 
serting the nail as described. 

Homemade Snowshoes 
A serviceable set of snowshoes can be 
made from almost anything broad and 
' light enough to be worn comfortably. 
Thus, two chair seats, trimmed off to the 
desired form, 
may 






and Cord la Good Oi 



X' 



or engine trouble is met with at night, 
the length of cord required is somewhat 
bothersome, usually becoming entangled 
with everything in the tool box. A small 
box, large enough to contain lamp and 
cord, is built at one end of the tool com- 
partment. A flat strip of brass is bent, 
as shown in the drawing, and securely 
wired to the lamp; this serves as a cleat 
to wind the cord around. A hinged 
cover, closing by its own weight, is pro- 
vided, and the connection to the battery 
is taken out through the rear end of the 
box. This makes a very neat arrange- 
ment, finding and using the lamp being 
the worTc of but a moment. — G, A. Luers, 
Washington, D. C. 

Wire-Fence Frame for Snow Houses 
Boys have a lot of fun building snow 
forts and houses, but generally the result 
is more or less unsatisfactory. However, 
hy forming wire fencing into the shape 
of an Eskimo igloo and covering it with 
tightly packed snow, a first-class and last- 




stout canvas 

across the hoops so tightly that the lat- 
ter are bent to an oval shape. Also, as 
might be expected, tennis rackets that 
have seen better days may be utilized 
for the same purpose. The operation is 
simple and consists merely oi attaching 
cleats to the underside of the racket, for 
the fastening of thongs, and a light 
board, 4 or 5 in. wide, under the handle, 
as shown. 



A Device for Rapid Multiplication and Division 

BY R HERTZBERG 



AN easily made device for the rapid di^ 
^ vision or multiplication of whole oi 
decimal numbers can be made from a 
piece of stiff Bristol board 
and two strips of trans- 
parent celluloid. A heavy 
piece of Bristol board, 7 
by 9 in., is selected, and 
two centers are made 1 in. 
from the lower edge of 
the card and about 4 in. 
apart. From these points 
the entire chart is drawn 
and plotted as shown. 

Two arms of transpar- 
ent celluloid, about Ms in. 
thick, are made to the 
shape and dimensions 
shown, with a hole at the 
large end for riveting. 
The opposite end of each 
arm is drilled with four 
small holes for the inser- 
tion of a pencil point 
when drawing the scales; 
these arms are riveted to 
the card with round-head * C«rfbo»rd Devii 
copper nvets and washers, 
to permit free movement without lost mo- 
tion, which would cause a loss of accuracy. 
The two curved scales are first drawn 
by inserting the point of a pencil into the 
holes of the celluloid arms and these 
curved lines are divided into scales of 10 
cardinal points to read from to 10, as 
shown, and each cardinal division is sub- 
divided into 10 equal parts. All radial 
lines of the scales are drawn with the 
upper edge of the celluloid arms, which 
must be perfectly straight and radiating 
from the center. 

The two curved scales are used for mul- 
tiplying and the product scale is plotted in 
the following manner; Draw straight 
radial lines from each cardinal point to 
the pivot centers as shown, using the 
arms as rulers. The triangle and horizon- 
tal Hncs are next drawn from the inter- 
secting points: these points are the cardi- 
nal points of the product scale and should 
be drawn and inked heavily. The spaces 
between these cardinal points are subdi- 
vided into 10 equal parts and light sub- 
division lines are drawn and inked in par- 
allel to the cardinal lines from 10 to 100; 
from to 10 the lines forming the sub- 
divisions are not parallel to the division 
lines, but must be located by performing 
two multiplications for each division, 
joining the intersections and continuing 
the lines to the center und sides of the 



triangle; for example, to locate subdivi- 
sion 4, multiply 2 by 2, mark the point of 
a, multiply 4 by 1, mark this 
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point also, and join the points, continu- 
ing the line until it meets the center and 
sides as described. To avoid confusion, 
only one division is shown subdivided. 
The cardinal lines are numbered in the 
scale at the left of the triangle in multiples 
of 10, as shown, in order to make the de- 
vice applicable to the decimal syslem, so 
that any whole or decimal number may 'be 
multiplied or divided by simply inserting 
the decimal point in the proper place or 
by adding the proper number of ciphers 
in multiplying large numbers. 

In operation, for example, it is desired 
to multiply 400 by 650; place one arm on 
4 and the other on 6.S when the intersec- 
tion will be at 26 on the center scale .mil 
as there arc six numerals in the multiplier 
and multiplicand there will he four 
ciphers to add. making 260,000 (lie prod- 
uct. To divide the number 2(>0.000 by 
400, place the arm on 4 of the left-hand 
scale, and then bring up the other arm 
until the intersection is on 26 when the 
quotient will be 6.5 on the scale at the 
right, and by removing the decimal point 
two places to the right the answer will be 
650. A little practice with this device will 
make it possible to formulate rules for 
placing the decimal point and to obtain 
results as quickly and accurately as with 
a s\\Ae Tw\e, a.WVci'ii^y \\?. tti^N. x's. '^■^^'^ "»- 
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A WLeelbarrow Ash SUter 

A revolving ash sifter inclosed in a 
wheeled container, similar to a wheel- 
barrow, will be found 
to be both a labor 




lo and Out i 



and an aid to domestic cleanliness, all that 
is necessary being a revolving sieve pivoted 
on a wheelbarrow. To make the sieve, 
cover a wooden frame with %-in. mesh 
wire screen, and fit it with a hinged cover 
and an iron rod, or shaft, with a crank at 
one end. The wheelbarrow is simply a 
wooden box with slots at both ends to 
form bearings for the shaft, and provided 
with wooden legs, handles, a wheel taken 
from an old bicycle, and a close-fitting 
cover which practically makes it dust- 
tight. With *his arrangement it is possible 
to sift the ashes at the furnace, causing 
no more dust than is occasioned by the 
usual transfer to an ash can. A few turns 
of the crank completely separate the fine 
material, and the sifter may then be 
wheeled away to any convenient place and 
left covered. The next time it is used, the 
cinders may be removed without causing 
any dust, and when sufficient fine ash has 
accumulated in the box, the wheel makes 
it easy to dispose of it. There is no dif- 
ficulty in getting the barrow out of the 
basement, as the diameter of the bicycle 
wheel makes it a simple matter to push 
the whole outfit up a flight of stairs. — R. 
L. Wales, Kingston, R. I. 

Air Chamber Prevents Tank 
from Bursting 

Cracking, and possible ruin of concrete 
watering trough by freezing, was pre- 
vented on a ranch by the simple dodge of 
anchoring an empty 5-gal. can to the bot- 
tom of the tank. The can, which waa 



square, was made air-tight by screwing 
the cap down tightly against a rubber 
gasket, and, was then anchored to the bot- 
tom by a rock. As the can was kept well 
below the surface of the water, the pres- 
sure of the freezing water against the 
sides of the tank was in a large measure 
prevented by the collapse of the sides of 
the can. — Dale R. Van Horn, Lincoln, 
Nebraska. 

A Water-Level Indicator 
for a CoiKcaled Tank 

A practical and trouble-proof gauge 
for indicating the water level of a con- 
cealed tank can be fitted to almost any 
tank, as shown in the drawing. The 
float, in this 

PMEET-METAL STRAP,. 



Aa Aih Slltcr In > Dud Tliht Container ii Mounted 
— a Homemade WhecUunow and can be Hoved 
' " ' lent n ttaout Trouble 



tightly stop- 
pered varnish 
can, is at- 
tached to one 


Vn>ociKN ai>oo 


end of a 
hinged wood- 
en arm, as in- 
dicated. The 






opposite end 
of the arm is 
provided 
with a screw- 
eye, to which 
one end of a 
stout cord, or 
flexible wire, 
is attached. 
The indicator 
dial is made 
of wood or 
sheet metal 
and is sup- 
ported on a 
pipe standard 
as shown, the 
lower end of 
the pipe be- 
ing split and 

spread at right angles to form feet, which 
are bolted to the top of the tank. The 
pointer, or indicator, is made of pol- 
ished tin or brass, and is attached to one 
end of a light shaft, to which a wooden 
spool or drum is secured, behind the dial, 
a sheet-metal strap supporting the rear 
end of the shaft, as shown. The cord or 
wire from the float arm is brought up 
through the pipe and is riven two turns 
around the spool. The free end of the 
cord has a suitable counterweight at- 
tached to it which is concealed itunde the 
pipe tfandard.- 
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Itating White Tiling 

ay for anyone inexperienced 
Station tiling in the soft plas- 
hen or bathroom, is to allow 
o dry hard and then apply a 
«r rail, 4 ft. from tiie floor. 

between the baseboard and 
it of while paint 

Is has thoroughly dried, the 
rked out. 3 by 6 in. for the 

2 by 8 in. for the bathroom, 

iter's pencil. Avoid the use 

;ncil3. Then apply a coat of 
_!, and after this has dried, a 
en a, third coat. Such a sur- 

kept clean by washing with 
water. — Matthew Hvndman, 

B. C. 

IM for Multiple- Thread 
Cutting 

ling a thread, or worm, hav- 
m one lead, the device shown 
|ng will he found very use- 
faceplate is mounted 



cut 



the 




Electric'Lamp Radia 
The photograph shi 




Heater ii Midc ol Wond and Lined with Atbeitoi 

or no difficulty in starling and no danger 
of freezing. The heater is made of wood 
and lined with asbestos paper. Six 20- 
watt tungsten lamps are wired on three 
sides of the healer; by using carbon-fila- 
ment lamps only three will be needed, 
but it is better to have six lamps, any 
number of which can be burned accord- 
ing to the temperature. The box fits 
snugly behind the headlights, which hold 
it against the radiator. Thick felt strips 
are tacked- to the edge of the box to ex- 
clude cold air. 

Clamp Aids in Tapping Drilled Holes 



i: Ihis plate car- 
ing stud, and is bored with 12 
boles, which must be accur- 
lut and bored. A hole is 
faceplate to correspond with 
I, Uld a taper pin is fitted, as 
outer plate is held to the 
three pieces of machine steel 
"fee counlerbored edge, 
ition of the device is sim- 
; if, for instance, a triplc- 
:w is to be cut, ihc first lead 
B nsual manner. Then, wiih- 
thc tool or carriage, remove 
from the device, turn the 
through one-ihird of a revo- 
Is, four holes, insert the pin 
proceed to cut the second 
^Seration is repeated for the 
— ^Twelve holes are used, as 
^le the operator to cut two, 
threads in much less 



While erecting some heavy machinery, 
encountered some few holes which had 
3t been tapped by the builders of the 



These hot. 
which 
part of thi 
beneath an over- 
hanging portion, 
so that a lap 
:nch could not 
)e used. To turn 
n a T's - ' n . tap 




bolt a m H K 1 1 e 
clamp on Ihc shanit 
of Ihc tap, as 

in the drawing, which served a 
guide. The hole in the mnzile »^i[- drj 
a few (housaiidtlis of an iiv-U ' 
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the diameter of the tap shank, and oil 
was used liberally on both the shank and 
the threaded part.— J. V. Romig, AUen- 
town. Pa. 

Stovepipe Radiator Saves Coal 

A room in which there is a long stove- 
pipe can he warmed more economically, 
and more evenly, if the stovepipe is made 
into a radiator, as indicated in the draw- 
ing. Holes, about 
2 m. in diameter, 
are made in oppo- 
site sides of the 
t lengths 
pipe are 
inserted, and the 
ends flanged. The 
additional radia- 
tion area provided 
by the cross tubes 
makes it possible 
to effect a consid- 
erable fuel econ- 
omy. — Neil D. 
Cameron, Athcl- 
stan. Que. 

A Simple and Effective Bench Dog 

A bench dog that provides a firm grip 
on work of different thicknesses, from an 
inch to the thickness of a shingle, is made 
as shown in the drawing A hardwood 

block is fixed to 

the bench and a 
circular button is 
mounted eccen 
trically with a 
single screw as 
shown, so that 




the 



vide 




part of the but 

ton is turned to 

ward the block 

the two parts will 

almost touch 

Both parts are 

slightly beveled under so that they may 

grip the work more tightly at their upper 

edges and prevent it from rising— II F 

Grinstead, Columbia Mo 

Removing Yellow Stain from Rubber 

It is well known that the exposed sur- 
faces of fountain pens, and other articles 
of hard rubber, frequently change from 
a flossy black to a dirty yellowish-brown 
color. This unsightly color may be re- 
moved and the rubber restored to Its 
^ine blackness by soaking it for several 



hours in a warm solution of lye which dis- 
solves thg yellow coating. Rub this off 
with a rag, smear the surface with oil, 
and after wiping it off, polish the rubber 
with chamois skin. Care should be taken 
not to use the solution too warm, as hard 
rubber softens under the action of heat, 
and the article may be rendered useless 
or lose its shape. — Thos. R. Baker, Winter 
Park, Fla. 

Hose Clamp Limits Engine Cooling 
In cold weather it is necessary to re- 
duce the effect of the cooling system, if 
the best operating conditions are to be 
obtained. The drawing shows how too 
rapid cooling of the engine can be pre- 
vented. An ordinary strap hinge is fas- 
tened to the radiator hose with wire; a 
bolt and thumb- 
screw in the end 
screw holes pro- 
viding an easy 
means of control- 
hng the circula- 
tion. In very cold 
weather the hose 
may be almost 
closed, thus cut- 
ting off most of 
the circulation 

and allowing the engine to run hotter, al- 
though the radiator will be cooler. As 
the weather moderates, the clamp is re- 
leased, permitting better circuIatiotL 




Repairing Drill-Press Feed Rack 

While using a high-power radial drill 
press the heavy downward pressure was 
so great that the shoulder on the rack 
was broken, as indi- 
cated in the drawing, 
and the screws sheared 
off. Obviously, it was 
impractical to make a 
repair that would 
throw the entire strain 
on the feed-rack screws. 
After the sheared off 
screws had been drilled 
out and the holes 
tapped, key ways were 
cut in both rack and 
sleeve and the rack 
fastened with new 
screws, while keys, 
made from %-in. key 
steel, were driven Into 
the keyways, as shown 
in the drawing, to take the end premre. 
—A. A. Stafford, San Frandtco, Callt 
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[ Decimal-Equivalent Tables 

imal -equivalent tables are dif- 
: least confusing to read, on 
ibe close spacing of their large 
figures. A convenient little 
brings the equivalent sought 
Jioul possibility of confusing 
te other, may be easily made, 
s, siKteenths, thirty-seconds, 
lurths are written in separate 
I a piece of heavy drawing 
hin, stiff cardboard. An en- 
Bade to hold the card, with 
the top through which the 
^ht is shown separated from 
S the card is pulled out of, or 
the envelope. 

and Strong Tree Support 
iport shown in the illustra- 
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Shelter Built on Lumber Sled 



Men who haul lumber or freight often 
suffer from the biting cold of winter 




ing. Eight small sticks, about 
f 2 in., arc provided, and these 
iround the trunk of the tree in 
tshown. A small staple driven 
•tick, over the wire, holds them 
{.Attach short wires from the 

"big the tree to the outer wire, 
I that the tree is in the center 

f formed by the sticks. The 

I; the tree trunk should not be 
J lightly as to constrict the 
■ the tree, but sufficient space 
flowed for its free growth, and 
I this apace has been occupied, 

Og should be loosened. — Frank 

Portland, Ore. 

I Ictises can be frosted by ap- 
, solutioD '9t ^&om 







mornings, but the man who uses the ar- 
rangement shown in the drawing does 
not. A small cab, 5 ft. high and 4 ft. 
square, was built on the sled, as indicated, 
A door was located at one side, and a 
window was provided in each side, so that 
the driver can see in all directions. The 
roof is covered with roofing paper, and a 
section of stovepipe acts as a ventilator. 
The whole arrangement is so light that it 
can be removed and set aside when the 
sied is being loaded ; it is then set back on 
top of the load. If there is any danger of 
its falling ofT, the driver simply throws a 
chain down from the eyes at each of the 
bottom corners and anchors it to the sled. 
A chair, and a lantern to keep the temper- 
ature comfortable, complete the equip- 
ment. 



Chain Attachment Helps in Plowing 

By attaching a length of moderately 
heavy chain to the turning plow, in the 
manner shown in the drawing, the work 
of turning under weeds and trash is not 
only facilitated, but a much neater and 
more satisfactory job is obtained. Enough 
slack is allowed in the chain so that it 
will drag lightly on the earth in the bot- 
tom of the previously plowed furrow. 







^^^Krnich it will do automatically. This is 

^^Hklmost indispensalile wlien turning over 

^^H land for sowing hay and forage crops, 

where undesirable vegetation has reached 

such a height that the bare plow will not 

completely cover it. 



A Feeder for Cattle 
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but before the root is built, the studa on 
opposite sides are joined together with 







A Ciltic PMder That Ii PirueuUriv Uicful for Vc«4- 
inS Cattle durini ibe Winter on Cbopped Poraic or 
Coiiu; It HoliTt Appcoiimatcly SOO Buihcla oCftti 

drawing has been found to be a worth- 
while addition to the slock raiser's equip- 
ment. In those localities where cattle are 
fed throughout the winter on chopped car 
corn, trround corn, coh and cottonseed 
meal, this type of feeder is generally used. 
A common size is about 8 by 10 ft., with 
a capacity of approximately 500 bu. of 
feed. The feeder is best built 2 ft. above 
the ground, and, if a permanent location 
can be bad, the foundation should be of 
I movable feeder, similar to 
permanent one shown, can be made 
by mounting the structure on heavy tim- 
ber skids, so that a team can haul it to 

ly part of the feed lot. 

If concrete piers are to be used, anchor 
lolts should be imbedded in the tops so 
that the double sills can be bolted securely 
to the foundation piers, The floor joists 
should extend 1 ft. beyond each side of 
the building, to form feeding troughs, as 
indicated; the joists are spaced 2 ft. apart 

id spiked to the wall studs. This makes 
sohd job and prevents spreading. A 

uble pUte is spiked to lite tops of the 



When the structure is filled with Iced 
there is considerable horizontal pressure 
against the walls, and consequently ihcy 
should he well braced to prevent spread- 
ing and bulging. The triangular detlector, 
which takes the place of a floor, distrib- 
utes the stored feed equally to the 
troughs. Adjustable slides may be 
ranged on the sides to control the amoiint 
of feed running into the troughs. The 
roof is built with wide eaves and covered 
with roofing paper, and the walls are 
covered with matched siding nailed to the 
studs. Doors arc provided at one or both 
ends of the feeder for convenience in fill- 
itig. All parts should be built with an e;c 
to strength, as fat steers will speedily 
smash up a flimsy building around the 
feed lot. An approximate bill of mate- 
rial for such a feeder will consist of 2 bbl. 
cement, 6 sills, 11 joists, 22 studs, 4 wall 
plates, 6 crossiies, 10 pieces for grain de- 
flector, 12 rafters, 2 feed-trough let " 
and 700 ft. of matched siding.— " 
Frudden, Charles City. la. 
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A Novel Stockroom Display 

Making up stockroom display rscks* 

arranging samples thereon, properly 

tagged and numbered, is in most factories 

a laborious and time-consuming task. .\ 

clerk in one 

establishtnetit 

iraproTcd 




I the 



nal 



ice by 
making a gas- 
pipe frame of 
the proper sixe 
and covering K 
with wire aeU 
ting. This »t- 
rangement e 
be made to 
stand on the 
floor by pro- 
viding It with 
suitable less 
and [ 1 r 
flanges. 



pended from hooks on the walLj 
Combination hooks and tag C 
similar to those shown in the f 
were made from sheet metal, I 
edges were turned over to make I 
fur the insertion of the utockn 
The parts are suspended &vi^ 
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loops. In this manner the samples can 
be easily arranged, and any change in 
style or model merely requires a change 
of tags in the holder, while the discontinu- 
ance or addition of samples may be taken 
care of without difHculty at a moment's 
notice. 

//Kerosene as an Antifreeze Solution 

The use of kerosene in automobile cool- 
ing systems to prevent freezing, while 
effective, is ofien to numerous objections. 
The oil vaporiies at a lower temperature 
than water; consequently, if the temper- 
ature rscs, the cooling effect is reduced 
and overheating of the engine follows. An- 
otlier objection to the use of kerosene for 
this purpose is the danger of fire from the 
inflammable gas that is generated when 
the oil becomes heated. Besides, kerosene 
^ves off a disagreeable odor when healed, 
and rapidly decomposes the rubber radi- 
ator connections. But if one is willing, to 
waive the objections enumerated he can 
depend upon kerosene not to freeze. 

Dence for Rolling a Barrel 

Quantities of water are sometimes 
needed around the farm where there is 
none, and to carry 
the amount re- 
quired in buckets 
would be a trou- 
blesome job. It 
was for use in 
such cases that 




ta 



the device shown herewith was made. As 
■will be readily seen, the construction is 
■very simple; a cross Is nailed to each end 
of the barrel, in the center of which are 
^stened a pipe flange and a short length 
of pipe which fits into a hole in the rear 
••lid of the shafts. Besides serving its 
original purpose as a water carrier, it also 
»Tmk«_s %g, CM^fnt roUer whea filled with 



Circuit Breaker Stops Motor 
When Belt Breaks 
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Ai Soon 1* Ihc Bttl Br«iki or Slipi Itoni the Pulley 
Ihc WciEhlcd Arm Dtopi lo ■ Vcrtinil Foiition, 
Opening Ihc Cifcuit ind Sieppinc Ibe Motor 

breaker, when the belt breaks or slips off 
the pulley, is shown in the drawing. A 
pivoted arm, having a roller and weight 
at its lower end, is connected to the 
switch, as shown, by a wire. Normally, 
ihe roller rides on the surface of the belt, 
Init'. should the belt break or slip off, the 
wL-ightcd end of the arm will drop to 
vertical position and open the circuit.-^ 
Koy II. Poston, St. Francois, Mi 

Boring in the Drill Press 

When boring holes 
i\ iih a boring b. 
-rcater rigidity 
niiiy be secured by 
Li~i:ig the spindle 
ii.-L'lf as the bor- 
irifi bar. 

The cutter is in- 
■ sTied in the spin- 
illc slot as shown, 
and a pilot, hav- 
ing a threaded 
end, and tapered 
to fit the spindle 
socket, is used to draw the cutter firmly 
lo its seat, the pilot being provided with 
flats upon which a wrench may be used. 
The pilot may be as long as desired, 
of a diameter suited to the work En hand, 
of the diameter of the center hole, or 
a bushing in the drill-press platen. B^j 
this method the boT\t\tt \^m \^ ».■*&.* \>i«. __ 
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i£ Rctult Shown Her 



portion of a foundation, tlic builder over- 
came the difficulty by nailing V-shaped 
wooden strips to the inside of the outer 
form. These strips were nailed horiion- 
tally, 8 in. apart from center to center. 
The vertical strips were cut in a miter 
box so as to obtain a perfect joint. This 
was a simple matter, as after once obtain- 
ing the proper angle it was unnecessary 
to change the adjustment of the miter box. 
The forms were then put into position 
with proper regard to the location of the 
joints, and the result is shown in the 
photograph.* 

Straishteninif Bent Chassis Frames 
A 10- ft, length of chain, a screw Jack, and 
several wooden blocks of various lengths, 
constitute a simple and inexpensive 
equipment, that is available to all motor- 
repair shops, for straightening chassis 
frames. Cold bending is desirable except 
in the case of sharp bends, when the 




frame is heated locally with a blowtorch 
to prevent cracking. The main feature to 
be remembered, when straightening side- 
rails, is to provide longitudinal support 
for the side that is not bent, and lo dis- 
tribute the pressure over a large area. 
The chain and lever are used for exerting 
l-ressure inward, while the screw jack 
exerts an outward pressure, as indicated 
in the drawing 

Unwinding the Outer Strands 
of a Steel Hawser 



i quarter of 3-in. 



IRON PULLev, 



Unraveling a n 
sieel cable, to re 
!*irands and save the undamaged IVi- 
in. middle strand, was accomplished suc- 
cessfully by the tool shown in the draw- 
ing. Suitable lengths of iron pipe of a 
size to afford a good handhold and levcr- 
age were 
welded, with 
an oxyaceiy- 
Icne flame, lo 
the rim of a 
small iron pul- 
ley in such a 
niaoncr as to 
resemble the 
spokes of a 
wheel with tire 
and felloes 
missing. A 
short section 
of iron pipe, 
slightly small- 
er in diameter 
than the pul- 
ley, but larger than the shaft bore, was 
then connected to the pulley, on a line 
with the bore, by welding four strips of 
flat iron to both, as indicated. 

The strands of the cable were then 
pried apart for a few feet, the inner strand 
was passed through the hub and its pipe 
extension, and the outer strands through 
the six spaces between the spokes. With 
the strands so adjusted, the device was 
revolved against the winding of the cable 
and advanced as the strands unwound, 
the inner strand being allowed lo tie in 
a continuous length along the course of 
the work. The worn strands were cut 
into convenient lengths with the oxyacet- 
ylene flame as the unwinding progrrfscd. 
and were disposed of as junk, the cen- 
tral strand being coiled and the scrap col- 
lected on the completion of the job. 

CA small amount of powdered chalk 
added to slttc^almil 
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:rew Used as Socket Wrench An Adjustable Electric-Lamp Shade 



BlBcrew 

Bty selscrew, one of the type liEht- 
y a hexagonal key, was drilled for 
t 5t on a piece of driH rod. The 
as drilled at its outer end and a 
: rod was inserted at right angles 
handle, producing an excellent 
wrench for small nuts. — R. H. Kas- 
hiladelphia, Pa. 

A Temporary Shaft Repair 

ts will break down at inopportune 
when llie possibility of a perma- 
epair is out of the question, and 
such occurrence, the difficulty was 
me in this manner: The shaft 
ay at the point indicated. The first 
lone was to cut two flats on oppo- 
les of the shaft. A piece of cast- 
pe was placed over the shaft, holes 
rilled through both pipe and shaft, 
ins inserted _ 

Id the ends 
; latter to- 

Afterward 
at her holes 
drilled and 

and pro- 
wiih set- 
, and the space between the pipe 
aft was filled with melted babbitt, 
J an excellent temporary repair. 

ti Adjustable V-BIock 
lock shown in the accompany- 
g has been found to be a very 
ilenl accessory when cylindrical 
is set up on metal-worki 




chini 



s it i; 




lily adjust- 
ea to accom- 
modate work 
of different 
diameters. 

This block 
consists of a 
base which is 
bolted to the 
machine table 
by means of 
the end lugs, 
1 adjustable jaw which is kept in 
ent by the tongue-and-groove ar- 
icnt shown. When it is desired to 
r close the block, the two bolts that 
the adjustable jaw to the base are 
;d. the adjustment made, and the 
tightened; these bolts shpuld be 
vitb square heads to fit the slot in 
|f to prevc:ni liiniing. 



It is often desirable, in the shop or 
oiSce, to direct the light from a shaded 
drop lamp toward 
some 




shade 

instantly 

justable. A 

piece of stiff 

steel wire is 

bent as shown. 

to fit over the lamp receptacle and shade, 

and a weight is provided on the outer 

end of the wire to counterbslance the 

shade. 

Holder Economizes Use of Sandpaper 

Appreciable economy m the usi of 
sandpaper, in paiternmaking shops ind 
other places where considerable quanti 
ties of this form of abrasive are used, can 
be effected by the 
sandpaper holder 
shown in thedraw- 
ing. A board, long 
and wide enough 
to hold the differ- 
ent grades of sand- 
paper, from No. 
00 to No. 2, is the 
principal part of 
the holder. A bun- 
dle of each grade 
is fastened to the 
board with nails 

ners of the bun- 
dle. A brass rod 
is fastened at the 
top and bottom 
of the board, and 



I 



■ulcr . 




paper 



cutter, having a ho!e in its end through 
which the rod passes, is free to work up 
and down whenever a piece of sandpaper 
is to be torn off. Using this arrangement, 
the workman can tear off just the amount 
of sandpaper he wants, without destroy- 
ing or wasting a whole sheet whttt \i>s>. -a- 
small strip Is wanVti.— ^. ^. \iiMeE»»^. 
Kenosha, VJ\s, 
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Turning Two Tapers at One Setting using two tools at one time. A small 

compound slide rest was taken from an- 

Having a large number of crown pul- other lathe, and set on the back of the 

leys to make, one mechanic cut the time cross slide, upon an. iron block to raise 

of doing the job practically in two by it to the proper height, slide rest and 

block being fastened to 
the cross slide by long 
cap screws-. 

The cross-slide nut 
was disengaged and the 
taper attachment set over 
the required amount; 
then the front tool was 
sunk into the center of 
the pulley to the proper 
depth, the rear tool was 
adjusted to take a corre- 
sponding cut on the edge 
of the pulley, and the cut 
started. Both angular 
faces are by this means 
finished at one pass. 




Hooks Aid Lumber Handlers 

A lumber handler observed that sore 
backs and shoulders caused by carrying 
lumber was a 
common com- 
plaint. He in- 
duced the 
yard black- 
smith to make 
several hooks, 
such as the 
one shown in 
t h e drawing, 
from flat 
stock, ^ by 2 
by 30 in. An 
eye was cut 
into the up- 
per end to ac- 
commodate a 
leather strap. In use, these hooks are 
worn over the shoulder of the workman, 
as indicated. Since they have been in use, 
the men have been able to carry heavier 
loads, walk faster, maintain better balance, 
all with greater convenience and less fa- 
tigue than formerly. 

Snow Track for Hauling Ice 
To make it possible to haul ice from 
the river where it was harvested to a place 
of storage on shore after the snow had 
melted, it was necessary to build and 
maintain a snow track. Bobsleds were, of 
course, the only thing on the ice, but no 
team could pull a loaded sled over the 
bare pavement. The track was formed 




by spreading the snow scraped from the 
ice harvest and scraps of ice over the 
route to the ice house. — C. L. Meller, 
Fargo, N, D. 

A Fixture for Swaging Rawhide Piia 

In manufacturing some special ma- 
chines, rawhide pins with flat heads were 
needed, and as these were not a com- 
mercial product, we were forced to make 
them ourselves. 
After some ex- 
perimenting, the 
pins were made 
from the Ys-in. 
rawhide pins used 
in connection with 
a certain kind of 
belt fastener, in 
this manner: An 
anvil piece ar- 
ranged with a 
flange to be held 
in a vise, as indi- 
cated, was made 
from tough oil- 
hardened steel. 
The cap, of glass- 
hardened tool 
steel, slides over 
the upper part of the anvil, and the hole 
in the cap is made to conform to the final 
shape of the pin, the length of the latter 
before forming being indicated by the 
dotted lines. The pin is first cut to length 
with a pair of pliers, inserted into the 
Opening in the cap, and the projectliis 
end is swaged down with a U|^t huawtx. 
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The cap is then lifted from the anvil, and 
the knock-out drift shown is used for re- 
moving the pin. A production of 180 
pins an hour was obtained with this ar- 
rangement. — Burr Bennett, Honesdale, 
Pennsylvania. 

A Convenient Triangle for Draftsmen 

The drawing shows a draftsman's tri- 
angle made from an ordinary 45" angle, 
, so that a number of other angles are 
obtainable. One angle is cut away 
\ as shown by the dotted lines a 
good way to do this being to 
mark off the iO° side, and 
ut slightly outside tht 
|\ \ line, finishing to the hue 
I \ X with a smooth file. The 
LA \ angh 



90*. which are produced by placing it 
against the T-square in different posi- 
tions. The 15° angle is particularly con- 
venient for designing 15 threads, which 
ordinarily requires the use of two tri- 
angles.— E. S. Brown. Hannibal, Mo. 

Clatnimig Connect in g-Kod 
Bearings in Vise 

Connecting-rod and main-bearing caps 
are frequently longer than the opening 
between the vise jaws, making il difficult, 
if not impossible, to grip them when filing 
the face for 
bearing ad- 
justment, The 
adjustable 
holder shown 
in the draw- 



to be fa eld 
securely when 
the face Is be- 
ing filed, so 
that a smooth. 
Bat surface is 
obtained, and 
the rocking 
about in the 
vise jaws is 
nvtrconie. The attachment also permits 
chamfering of the edges of the bahliilt for 
oil channels with the one setting of the 
cap in ihn vise. The holder consists of 
three pieces of forged steel: tht 
circular clamp and the two Z-shaped 
pieces. Adjaatmeiit ts obtained by the 



Garage Door Closed by Passage of Car 



Any easy-running garage or barn door 
may be arranged, as shown in the draw- 
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Simple Devic 



cally Clo>« 



ing, to close itself as soon as the rear 
wheels of a vehicle pass over the trip- 
ping device. The door is counterweighted 
so that, when the trip is released, the 
weight pulls the door shut. The trip, or 
release, consists of a hinged plank ar- 
ranged, as indicated, to engage with the 
notched plate on the door; this plate has 
two notches, one of which engages with 
the plank in the extreme open position. 
A spring on the underside of the 
plank holds it in engagement with the 
notches. In operation, the front wheel 
of the vehicle pushes the trip down and 
the door is released until the catch en- 
gages in the second notch, which is about 
2 in. back of the first. The rear wheel 
disengages the catch from the second 
notch and the door rolls shut. The door 
travel should he adjusted so that 
clear the car as it shuts. 



Fruit Trees Protected from Cold 



A successful method of protecting fruit 
trees from being killed during the winter 
is to bind adjacent branches together. 
The branches are wrapped with a heavy 
layer of excelsior which is covered with 
burlap and sewed. The idea is to pro- 
tect the fruit spurs as much as possible; 
the branches should not be crowded too 
closely. The "bedclothes" are removed in 
the spring, after danger of frost has 
passed, and 0,\c vt« \^ iXveo. ^»x^i. "is.\ vo- 
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An Automatic Soldering-iron Switch Muffled Hoofs for Horan* Safety 



A rack and automatic switch for an 
electnc soldering iron that not only holds 
the iron when not m use and the current 




for the Electric 



irConv 



is oR, but provides a safe place to leave 
it while it is heating up, or while ar- 
ranging the work to be soldered, can be 
used to advantage in the well-equipped 
shop. 

A double-pole knife switch is attached 
to the underside of a triangular block, 
which is mounted on a base, as shown 
in the drawing. The switch handle is 
attached to one end of a coil spring, the 
opposite end of which is fastened to the 
switch mounting in such a manner that 
the tension of the spring always keeps 
the switch closed. A stiff-wire rest or 
rack, formed as indicated, is suspended 
from a hole drilled near the end of the 
switch handle. In forming this rack, two 
porcelain tubes are placed as shown, to 
protect against possible contact with the 
switch which would short-circuit the line 
and blow a fuse, if nothing more serious. 
A similar rack is also made and attached 
to the bottom of the block, to form a 
support for the iron while the current 
is on and the iron is heating, or while 
the work is being arranged. When the 
weight of the iron is resting on the rack 
attached to the switch handle, the switch 
is opened and the current cut off. The 
front of the block should be covered with 
sheet asbestos to prevent possibility of 
fire that might be caused by overheating 
of the iron while in the lower rest. 

CRun-over rubber heels can be straight- 
ened with an emery wheel or rasp. 




The muffling of horses' hoofs has long 
been associated with illegitimate aims and 
objects, as, in the past, muffling was part 
of the technique with which every shady 
individual interested in horses was ac- 
quainted. But wrapping liberal thick- 
nesses of burlap around a horse's hoofs 
is also a resource used by the driver 
when an icy spell catches him without 
calks or chains.— John T. Bartlett, Boul- 
der, Colo. 

Cutting Pins in the Shaper 

Where a large number of wire pins are 
to be cut in standard lengths, there is no 
easier way of doing the job than on a 
shaper, if one is available. A cast-iron 
block is provided with a tool-steel bush- 
ing, a few thousandths of an inch larger 
than the wire to 
be cut, and an 
adjustable stop, 
as shown in the 
drawing. The 
block is fastened 
to the shaper 
table, and a regu- 
lar cut-off tool is 
placed in the 
shaper head, in 
the manner shown. Different -sized bush- 
ings may be used to take various sizes 
of wire, the bushing being held in place 
by a set screw. 

An Emergency Pipe Joint 

A water pipe was to be extended, and 
while there were plenty of fittings at 
hand, dies were not 
available for 
threading the pipes. 
Notwithstanding 
this, a water-tight 
joint was made, as 
shown in the draw- 
ing. The cap was 
replaced by a 
threaded sleeve, 
and the end of the 
new pipe, which 
was of slightly 
smaller diameter 
than the old, was 
flared slightly, and 
packing was 
_ _ wrapped aronnd 
the outside of the 
flare, as indicated. The two pipes were 
arranged end to end, as shown, and a 
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close- fit I in IT nipple, with an internal was difBcult lo maintain unless a roan 
thread to fit the smaller pipe, was screwed was kept turning the crank, and the Icm- 
down tightly against the packing and the perature varied greatly when the fire 
flared pipe. Plenty of white lead was 
used on both threads and packing. 

Bteakiiig Out a Sled from the Ice 
When unhitching a sled at night, do 
not leave the front runners in a line with 
the rear ones. Leaving both sets of run- 
ners in line with each other seems to be 
the natural way, but it does not anticipate 
the "morning after," when the runners 
will be frozen in. A twist is what does the 
loosening, not a straight pull. Leave the 
front runners at an angle with the rear 
ones and then, when the sled is hitched in 
the morning, the pull, combined with a 
twist, will pry the runners loose without 
difficulty. 

A Special Garage Anvil 

The anvil shown in the drawing pos- 
sesses peculiar usefulness for riveting 

ive-^.fl and r=.r.axle lio»si»SS f k„„ej ^„„ ^„i ,,„h ,„, ^^„ ,dded. 
' ^ ' It was decided to convert the forge into 
a gas-fired one, and this was successfully 
accomplished, in the manner shown in the 
drawing. First of all, the top and bottom 
of the tuyere box were closed by metal 
plates, brazed in position with an oxy- 
acetylene torch ; then a mixing tube, with 
a reducing busbing threaded in the bot- 
tom plate, was permanently fastened by 
brazing. Around the bottom of this mix- 
ing tube, and just above the bushing, a 
circle of Va-in. air ports was drilled. The 
gas-supply line has a pipe plug threaded 
into the end and a ^A-in. gas port is drilled 
through its center. The end of the gas* 
supply pipe was threaded for about 6 in., so 
that it could be adjusted up or down for 
obtaining the proper burner height. The 
legs of the forge were bolted down to the 
floor, and after the hand crank had been 
removed, a pulley was put in its place, 
and the blower belled to an overhead 
countershaft. After some experimenting 
to obtain the proper blower speed and the 
correct btimer adjustment, the new ar- 
rangement was put into use with excep- 
tionally satisfactory results. It has been 
found possible to hold the temperature 
of the metal to within 10° at all times, 
and to raise the temperature to as high 
as 1,000°. The labor of turning the crank 
was done away with, and there were no 
fumes to bother the men, E.'ie.w •«'\'C^ •C'xt 
high price ai \\\« aT\;A<rva\ ■?,■».«. li-^cA., -Oi 
operatmg cost ■>«&& \cs>^ ftvaxv "Cn-aS. c\ « 




round, to permit rivets to be inserted and 
supported in these comparatively small 
parts. The heel of the anvil has a hole 
drilled through it. in which a cold chisel 
can be inserted and used as a cutting-off 
tool 

A Gas-Fired Forge 

Recently a small shop had difliculty in 
melting babbitt metal in the soft-coal fire 
of a portAbte forge. The work had to be 
done on the main machine fioor, and the 
smoke wa« very annoying; also, the bab- 
bitt was 85 per cent tin, and required a 
-^ — — '■ - j650' F., which 
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Making Right-Angle Bends in Conduit 

In making right-angle bends of stand- 
ard radii in conduit work, one elec- 
trician has found the accompanying table 
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no trouble was experienced with this ar- 
rangement, and the fuel oil, though it 
stiffened at 40° F., passed through the 
piping at the rate of 30 gal. an hour, even 
when it entered the heater at a temper- 
ature as low as 5°. — George J. Kirkganer, 
Milwaukee, Wis. 

Grease Leaks Cured by Spring 
Washer 

In certain makes of cars, the owner is 
often annoyed by grease leaking from the 
rear axle, smearing the wheel, and pre- 
venting the brakes from holding. 

A felt washer, which will be automattc- 



and will niain- 



of great assistance in locating the bend at 
the proper point. 

An example of the use of this table is 
shown in Figs. 1 and 2. Supposing that 
y2-in. conduit is to be run from the ceil- 
ing outlet box A, across to the wall and 
down, as shown in Fig, 1. On a length 
of y2-in. conduit, lay off the distance L, 
Fig, 2. Under column marked " — inches" 
in the table and op- 
posite y2-in. conduit, 
find 5 inches; and 
under column 
"+ inches," find 2 
inches. From point 
B lay off A, S in. to 
the left, as shown in 
Fig. 2, and lay off C, 
2 i n. t o t h e 
right. Then 
e bend at A, 
and finish it at C. If 
the measuremenl L, Fig. I, is made to the 
inner edge of the conduit, the diameter of 
the conduit must be added to the distance 
L, Fig. 2. 

Keeping Fuel Oil Liquid 
in Cold Weather 

In a steel plant, trouble was experi- 
enced during the cold months of the year 
in keeping the fuel oil sufficiently liquid 
to pass through the fine strainer screens. 
To remove this difficulty, three 500-watt 
electric heating units, each about 2 ft, 
long, were arranged around the pipe, on 
a spider frame, to prevent contact of the 
heater elements with the pipe. A section 
of magnesia pipe covering waB placed over 
the heaters as an insulation. Last winter 



ally compensated for 
tain a tight joint 
between axle and 
. housing, is shown 
in the drawing. 
Take a new washer 
and split it around 
the circumference, 
to within Yi in. of 
the center hole. 

Coil a piece of spring wire around a 
shaft, about the same size as the axle, 
and cut off one coil for the washer. 
Spring the wire into the slot in the 
washer, and apply to the axle in the usual 




When fitting new washers, he sure that 
the axle is not rough, causing the washer 
hole to wear unduly; a heavy grease 
should be used, and care should be taken 
not to fill the housing above the pre- 
scribed level.— S. E. Gibbs, Urbana, III. 

An Improved Tap and Reamer Wrench 
A navy-yard machinist uses a tai> and 
reamer wrench of his own design which is 
a departure from the usual type, as shown 
in the drawing. The central portion of 
the wrench is made spherical in shape, 
to afford a convenient grip for the palm 
of the hand when starting a tap into the 
drilled hole, thus making it possible to 
hold the tap centrally and causing it to 
take hold readily without tearing out the 




^V^^ermosi thread. Six openings for tlie 
accommodation of diiTerent -sized tap and 
reamer shanks are provided around the 
neriphery, and the wrench can be used 

^^U; holding almost any tap or reamer. 
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A Kink for Laying Shingles 



a single straightedge when 
laying shingles entails a great deal of 
moving around and unnecessary work, 
while, if three straightedges are used, the 
time is reduced and the job has a more 
finished appearance. When one course 
of shingles has been laid along one 
Straightedge, do not pull it up. Take an- 
other straightedge and lay it along the 
upper edge of the Rrst; lay a course along 
the second one, and, if desired, a third 
straightedge can be similarly laid down 
above the second. Then the first one is 
taken up and put down above the upper 
one, and so on. The straightedges are 
the exact width of the weather, and per- 
fect work is the result, while by using a 
single straightedge there is usually a gain 
at one end or the other of the course. 
By using two or three straightedges, as 
described, six courses can be started at 
one end of the roof and then extended 
toward the opposite end, which is prac- 
tically impossible where a single straight- 
edge is used in the ordinary way. — Robert 
P. Lincoln, Minneapolis, Minn, 

Cap for Deflating Inner Tubes 

A simple appliance for holding di 
the plunger core 
flate it, is shown 
convenient by any 
soldering a section 
of a small nail to 
the inside of a 
valve cap, so that 
it will press down 
the plunger core 
when the cap is 
screwed on the 
valve. The head 
end of the nail 
should be used, and 
filed so that it will 
pass into the valve 
^easily. A second 
wire nail, soldered 
horizontally across 
the slot in the top 
of the cap. serves 
as a lever in screwing the cap on the valve. 
Hole* Uorcd in the top of the cap permit 
escaping air to pass freely. — L. B, Robbins, 
Harwich, Mass. 
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A Wooden Patch for a Jagged Hole 
in a Ship's Bottom 

It has often been the misfortune of 
ships to have a jagged hole 




I Side, [rom Contic 
_ _jndiDE on IB Own A 
.icd by > Simple Wooden 

bottom or below the waterline from con- 
tact with a submerged pile, or from 
grounding and getting the Auke of an 
anchor through the bottom. In the ab- 
sence of a marine railway, or drydock, 
such holes can be patched by a diver, pro- 
vided the ship's bottom is high enough 
above the bottom of the harbor for him 
to reach the hole from the outside. The 
diver makes a mold or matrix of the hole, 
by using tallow, or some other substance 
that will retain its shape; this impression 
is used as a pattern for a patch that is 
cut out from wood to fit the opening 
closely. The outer part of the patch is 
rounded off on all sides to offer less re- 
sistance to the water, and holes are 
drilled through it for a proper number of 
bolts, with the threaded ends inside. Two 
or more thicknesses of heavy canvas are 
tacked to the edge of the patch tor a 
gasket, as shown in the drawing. 

The patch is placed over the hole from 
the outside and sufficient water is pumped 
from the compartment to permit access 
to the hole, the repair being completed by 
bolting the patch in ^os\X.vavv a ' ' "" 
huV\ in t.\\c matvTveT ^"ivq-n'r- 
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A Tool Grinder Attached to the Lathe 



There are numerous cases where a tool 
grinder attached to the lathe, as shown, 
would result in economies of one sort or 




ectioi 



of 



tubing which 
makes a snug 
fit inside the 
headstock 
spindle is 
used for hold- 
ing the grind- 
ing wheel to 
HACKSAW the lathe. One 
end of the 
pipe is spht 
at right an- 

fles for about 
in., and a 
bushing is shrunk or threaded into the 
opposite end, as a bearing for the long 
bolt on which the grinding wheel is 
mounted. The wheel is held firmly in 
place when the cone is drawn inside the 
split end of the tube as the outside nut is 
tightened. A scratch brush or a polish- 
ing wheel may be substituted for the 
grinding wheel, if desired. — Harold E. 
Benson, Boulder, Colo, 

Hairing New Dictating-Machine Records 
from Old Records and Shavings 

New dictating' machine records can be 
made from the shavings and from old 
records by melting the wax and pouring 
it into a mold, which can be made from 
the arbor of the 
shaving machine. 
This is removed 
from the machine 
and set up as shown 
in the drawing, a 
piece of writing' 
paper being 
wrapped around it 
and held with a 
piece of cord. A 
piece of coarse cord 
may be wound , 
spirally around the | 
arbor if desired, to 
duplicate the inter- 
nal grooves of the 
original cylinder. 
The outer portion 
of the mold is made from one of the 
cardboard record boxes which is held 
concentrically with the arbor by a hole 
cut in the center of the base. The fleece- 
lined linioe of the box is remoTed and re- 




versed so that the plain back is exposed 
to the melted wax. The shavings and 
pieces of broken records are placed in 
a saucepan and melted over a gas jet. 
When sufliciently fluid, the wax is poured 
through small openings cut near the edge 
of the cover.— J. R, Henderson, Mont- 
real, Can. 

ReadjuBting a Worn Feed Nut 

To eliminate the lost motion caused by 
the wearing of the feed screw and feed 
nut in lathes, planers, milling machines, 
or wherever a cross-feed screw and nut 
may be used, the following method has 
been found satisfactory. 

Remove the feed nut from the ma- 
chine; lay out, 
drill, and tap 
holes for filis- , 
ter-head 
screws, as in- 
dicated in the 
drawing, using 



large i 



thei 






wthe 




in two, as near , 

the center as 
possible, with- 
out coming too close to the anchor-screw 
hole. The sawed ends are faced off 
square; the gap created by the saw cut 
and subsequent facing is measured, and 
a piece of laminated shim stock of this 
thickness, drilled for the screws to pass 
through, is placed between the two 
halves, which are then screwed together 
tightly. After the exposed edges of the 
shim stock have been dressed down, the 
nut is again placed in the machine ready 
for service. When further wear develops 
all that is necessary to take up the lost 
motion is to remove the screws and peel 
off one or more of the shim laminations. 
This method not only produces an ad- 
justable nut, but it is finished in less 
time than would be required for making 
a new one. 

Driving Glaziers* P(^ti 

Most mechanics and all amateur gla- 
ziers find it difficult to hold the little tri- 
angular glaziers' points tightly against the 
glass while driving them in, for they must 
be driven deep enough to be concealed 
by the line of putty. An efFective wav of 
holding the points while driving, »ai, at 
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time, of keeping ihe gla^s 
ainsl the sash, consists in using 
y pencil equipped with a nib- 
; The friction of the rubber 
t glazing point makes it possi- 
ie it to any point and hold it 
1 driven into the sash. — C. J. 
Washington. D. C. 

heap and Accurate Level 
r level is a very simple and 
I, and one which should be bet- 
1. It consists of the desired 

rubber hose with a piece of 
re glass inserted in each end. 

is then filled with water to 
ir 3 in. of each end. Such a 
ed for leveling floors and cei!- 
ir buildings. One of the glasses 
i on a given level mark on a 
ther vertical surface and the 

^ opposite end of the hose is 
the part to be leveled. . When 

in the first glass is opposite 
mark the water in the second 
rt the required level, and an 
mark is made. If a given 

ft, below the ceiling or above 
sure 4 ft. from the second 
or down, as the case may re- 
let the location of the finished 
luch a level is particularly use- 
reltng from one room to an- 
Dy distance from a few inches 
nr 60 ft.— E. A. Weatherston, 



Portable Stock Rack 

rack ihai can be taken from 
5 another, but which is not 
too easily moved, 
is built as shown 
in the drawing. 
An ordinary stock 
rack may be con- 
verted to this pur- 
pose by adding a 
pairof iron wheels 
as indicated. The 
advantage of such 
a rack is appar- 
ent. If desired for 
holding work be- 
hind a machine, 
a stand of this 
type will not roll 
away as would one 
with four wheels, 
and yet, when it 
I the rack, but little ef- 



Making a Small Deadbeat Scale 



In processes where a large number of 
individual weighings of small quantities 




of material is necessary, some form of 
deadbeat scale is essential, to combine 
speed with accuracy. The drawing shows 
how a small postal scale was converted 
into a tow-reading deadbeat scale. 

The original spring was replaced by a 
lighter one. and by testing with standard 
weights, a new scale of stiff Bristol board 
was carefully calibrated and placed over 
the original one. The readings were very 
accurate, but the scale was too lively and 
sensitive, and the pointer would vibrate 
for a considerable time before coming to 
rest and making a reading possible. This 
objectionable vibration was overcome by 
the deadbeat arrangement which brings 
the pointer to an instant standstill. A 
dashpot was arranged on the base, as in- 
dicated in the drawing. A disk of thin 
sheet aluminum was attached to the end 
of a bent piece of aluminum rod. which 
is fastened to the scale, as shown. The 
dashpot consists of a small covered can. 
filled with water, having a slot in the top 
large enough to clear the rod,— Harry 
Hertibcrg, Brooklyn, N. Y. 

Coloring Brass for Laying Out 

Brass can be colored with the ordinary 
copper-sulphate solution used for laying 
out iron and steel. Some fine cast-iron 
filings are placed on the brass at the 
points to be marked. The copper solu- 
tion is applied to l\\e tvWw^'i, ■a.-ai. i 
posit oi top^CT v% -^TQiiicci. 
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HoUow Columns Conceal CounteiweigbtB 



It is fre<^uently desirable to counter- 
A'eight an atr tine, gasoline hose, or elec- 




trie droplight cable, to lift it from the 
floor, and for clearance. The drawing 
shows a method of using counterweights 
which are concealed inside of hollow sup- 
porting pillars. In case the weight can- 
not be inserted at the top of the pillar, 
an opening can be made in the side large 
enough for the insertion of a sash weight, 
or lead-filled pipe, a pulley being attached 
over the opening with machine screws. 

Boring-Tool Holder 
On jobs requiring the use of a long 
boring tool, it is important that the tool 
be very firmly held in the tool post, as 
the pressure on the cutting edge has a 
long leverage to force the tool back from 
the work. On such jobs it is also es- 




A Hctd Block Cot to TU* SpccUl 8hv* will Tako 

UmI at tfa* Strdc off the Taal-Po*l Screw 

Whm Viiaz a Long BsiiBi Tool 

pecially important that the tool be held 
^xaetfy parallel with the spindle. 



The device, detailed at the left, and U 
lustrated in use at the right, gives a posi- 
tive grip on the tool so that even if the 
tool-post screw should become slightly 
loose, the tool will continue to cut. The 
piece is shaped from either cast iron or 
mild steel, and the recesses arc milled in 
its top side, the bottom having a tongue 
to lit the T-sIot.— M. L. Lowrey, Liver- 
more, California. 

Spring Holds Apron 
Considerable time is lost when one is 
in a hurry, in tying or untying the ordi- 
nary workshop apron, which is fastened 
about the waist with tapes. However, if 
the tape is removed and a piece of stiff 
clock spring, bent to conform to the waist, 
is inserted instead, all further troubles 
with the strings are removed. The spring 
is easily taken out when the article is to 
be laundered. — Forrest Benson, Boulder, 
Colorado. 

Tire-Pump Assembly Fixture 
The rapid assembly of the cup leather 
on the piston rod of a hand tire pump 
was the problem that came up in a fac- 
tory manufacturing pumps of this char- 
acter, and anyone who has undertaken 
the insertion of such a leather into the 
barrel of a pump will testify to the diffi- 
culty of the operation. After some con- 
sideration, the 
assembly 
sleeve shown 
in the dra' 
was designed and 
put into use with 
satisfactory re- 
sults. As sho' 
the fixture i: 
in two parts, joinei 
together by 
hinged joint. The ^ 
device is intended 
to be held with the 
left hand while the 
piston rod with its 
attached cup 
leather is drawn 
into the fixture with 
the right hand, 
bringing the leather to the position indi- 
cated. Still holding the fixture together 
in the hand, it is placed over the end of 
the pump cylinder and up to the shoul- 
der, which is flush with the inside walls 
of the barrel; then the piston ii shoved 
down into the cylinder, placing the cup 
leather without a wrinkle. 





pmbination Sawhorse, Desk, Table, and Easel 

BY ARTHUR J. KELLY 
KORSE can be used for little 

t supporting work, and it re- 

Onsiderable imagination to use it 
hing other than its commonplace 
However, a few simple changes, 
lade by anyone, will convert it 
of sawhorse, desk. 



iscl. 

e has been made, a strip 
I the bottom crosspieces, as 
s strip supports the easel-post 
ch is made to accommodate a 
ipright of any length desired, 
to 8 ft. will meet mosi re- 
The legs of the sawhorse 
arc drilled with %-in. holes, 



holes and pins, two signs or drawings can 
be placed on the easel at once. 

The boards for the table top are cut 
the same length as the horse. The 
holder is made as shown, to fit on the 
projecting ends of the horse. When a 
table is to be made longer than the horse, 
the holding arrangement should be made 
as shown in the insert drawing. To make 
the desk, or drawing board, the same ar- 
rangement is followed, with the exception 
of the blocks which hold the table to 
the sawhorse; these will vary in slant, 
to accord with individual requirements. 
The small angle strip is nailed the full 
length of the table, _^^-=x so that the 




en pegs to support the center ^ 
irovidiog aJI four legs with and to a\d i 



■nol sa.?, ^o-c VdiK. <A ^'i^^oft 
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A Homemade Foot-Power Sbaper 



A shaper, which, when mounted on a 
heavy bench, is capable of handling a 




A Foot Power Sluper of Coniidcrablt Rigldilv nwv 

be CouDucud of Maieridi Which Arc 

UiuiUy Avm table in the SmaU Shop 

great deal of surfacing for the experi- 
menter IS shox^n in the accompanying 
illustration 

The cutter bar or ram is a heavy bar 
of cold-rolled steel; it is slotted near one 
end to receive the tool, and a hole is 
drilled and tapped for the clamping set- 
screw, as shown. The guides are made of 
pipe tees, sufficiently large in diameter to 
hold a shell of babbitt to form bearings 
for the ram. The front tee is drilled and 
tapped to hold a screw, which, running 
in a groove machined in the ram, serves to 
guide it. A spring is placed back of the 
front tee, and this, bearing against a pin 
driven through the ram, provides for the 
return stroke. The foot lever is of bent 
pipe, in the upper end of which is riveted 
a U-shaped yoke, which works on a pin 
in the end of the ram. A flat plate, with 
a lip on the edge, is riveted to the other 
end of the bar to serve as a pedal. The 
vise, if a suitable machine vise is not 
handy, may be made of angle iron and a 
long screw. 

Keeping Rats from Stored Apples 

The fondness of rats for apples seems 
incongruous, considering their better- 
known appetite for grain, yet it exists, 
and in the case of stored fruit, is often 
costly to the orchardist. A practical 
means of protecting apples, applicable to 
vegetables as well, has been tried and rec- 
ommended by a commercial apple grower. 
This man had a storage cellar in which 
the rats were playing havoc. Several 
methods of prevention had been tried un- 
successfully. He at last tried dusting the 
apples lightly with sulphur. The results 



were instant and spectacular. The rats 
made no more fresh cuts, and even let 
alone apples already bitten. When it 
became time to ship the apples, it was 
only necessary to wipe off the sulphur 
dust. The apples are not injured in the 
least by this treatment. Having an op- 
portunity to select, rats will invariably 
attack sweet apples before others, but the 
sulphur method is as practical with 
these as with others.— John T. Bartlett, 
Boulder, Colo. 

Laying Out a Regular Hexagon 
with a Caipenter's Square 

A carpenter's square can be used tor 
laying out a hexagon if either the long 
diameter, the short diameter, or the 
length of one side be known, by one of 
the following 
methods: 

First r Long 
diameter known. 
Lay out a line 
equal in length 
to the diameter, 
as AB, Fig. 1. 
Place the square 
in the position 
shown, with AC 
equal to one-half 
of AB. The 
point C is at one 
angle of the hex- 
agon. The other 
three unknown 
angles are then 
located in the 
same manner, 
and the points 




Fib. 2 



inected to form the complete hexa- 
gon, as indicated by the dotted lines. 

Second: Short diameter known. Let 
the line AB, Fig. 1, now be the short 
diameter. Place the square in the same 
position as in the first case, and draw 
the line BC; then reverse the position of 
the square, as shown by the dotted lines, 
and draw the line AD. The intersection 
of the lines BC and AD at E is one point 
of the hexagon. Then, by placing the 
square on the line AE and making EF 
and AG equal to AB, the points F and 
G are located. The angle H is located, 
in a similar manner, from the line BE. 

Third: Length of side given. Lay off 
line AB equal to twice the length of a 
side, and proceed as in the first case. 
Or, lay off line JK, Fig. 2, equal to the 
length of a side. Place the square on 
the line as shown, with KL equal to 
one-half JK, and draw lioe LMN. Ifike 
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i line KM equal to JK; the point M 
will then be at one point of the hexa- 
gon. Other unknown angles may be lo- 
cated in a similar manner.— R. C. Hard- 
man. Balboa Heights, C. Z. 

troa Pipe as Gear Puller 
One way to get a gear off a shaft is to 
find a piece of pipe a little larger than the 
shaft, file off the end to a very nearly true 
surface, and clamp it to the bench. Then 
slam in the shaft and kl the gear strike 
the end of the pipe. If the gear is hard, 
it will not be damaged by the blow against 
the pipe, and if the pipe is faced off pretty 
accurately there will be little, if any, ten- 
dency to damage the shaft. 

Truing Up Gas-Engine Valves 

Owing to the hardness of (he metal 
now in general use for the valve heads of 
internal-combustion engines, about the 
roost satisfactory method of truing them 
up is by grinding on a universal or other 
grinding machine. 

On removing the valves from the en- 
gine, the valve stem should first be trued 
Up, if found necessary. These valves 
generally have a center hole in the head 
end only, since a center hole in the stem 
end would cause the stem to wear down 
rapidly under the continued striking of 
the valve tappet. It is, therefore, rather 
difficult to hold the valve between centers. 
As it is desirable to have such work sus- 
pended between centers, a false center 
was made, which enabled better and faster 
work. 

This false center is made, necessarily 
with considerable care, from cold-rolled 
steel, and consists of a sleeve to fit over 
the valve stem. This sleeve is threaded 
with standard pipe thread, and is then 
slotted to permit sufficient compression to 
hold the valve tightly when the nut is 
turned up on the tapering thread. A 
center hole is drilled into the solid end of 



^ 



Tbe Luk ot a Center Hole in tbe Valve Stem i* 
OTcrcfinu by the U>e of ■ False Centcc 

the sleeve, and the work is then taken to 
the grinding machine and the face ground, 
the valve revolving between centers dur- 
ing ihc operation. — M. L. Lowrey, Liver- 
more, Calif. 



Hinge for Heavy Doors and Gates 

The drawing shows an extra-he a \'y 
hinge that was designed for use on all 
railroad and teaming gates, and heavy 




doors of a large industrial establishment. 
The principal parts of the hinge are steel 
castings, provision being made for oil 
chambers in the butt, to keep the pin 
lubricated and prevent rusting; the pin 
fits loosely in the butt hub, but must be 
driven through the strap to which it is 
rigidly attached with a pin, as indicated. 
Dirt and water arc prevented from enter- 
ing the hinge bearing by a tight-fitting 
copper washer forced on over the project- 
ing upper end of the hinge pin. The oil 
chamber is provided with two screws, for 
filling with lubricant, so that the hinges 
may be used for right and left-hand doors, 
the upper screw being removed for filling. 
The oil slot is packed, with waste before 
the hinge pin is inserted, and after the in- 
stallation has been made, the oil chamber 
is filled with heavy lubricating oil; this 
keeps the waste saturated with lubricant 
and prevents the pin from rusting and 
sticking.— M. E. Duggan, Kenosha, Wis. 

An Emergency Lap 

In replacing a set of worn wristpins in 
a new set of automobile pistons, it was 
found tliat the new pins were a trifle 
oversize and would not enter the hole. 
No reamer of the right siie was at hand, 
so one of the worn pins was placed in 
the chuck of an electric drill, and coaled 
with valve-grinding compound. By hold- 
ing the pistons on the pin and turning 
on the power for the drill, the holes were 
soon ground out to the desired size; this 
method was found to prodwcc ■*. v"^"^«-- a 
fitting job. m 
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A Comf orUble Cnitch 



The crutch shown in the drawing is th« 
invention of a man who is compelled to 




■ Nsl Meat or Chile, 

,„ „ , .rutcb tlKr through ■ 

1 of Sprint Suipcaiion lor the Ancpieca 

use crutches continually; he has obtained 
a patent on the manufacture of this 
crutch, but appreciating the discomforts 
of the usual crutch he has given permis- 
sion to other crutch users to make a pair 
for their personal use. 

This crutch has a specially designed 
armpiece which is devoid of angles, the 
entire surface being rounded and finished 
in special enamel, or celluloid, to prevent 
friction, wear of clothing, and chafing. 
In the underside of the armpiece, holes 
are bored to contain the compression 
springs shown in the drawing; these 
springs are suited to the weight of the 
user. The openings also serve to receive 
the ends of the crutch statTs which rest 
against the springs, the combination act- 
ing as a cushion, or shock absorber. A 
metal strap, which is attached underneath 
the armpiece, is held to the staffs in the 
manner shown in the drawing, and retains 
the parts in movable relation. The arm- 
piece, being entirely independent of the 
crutch staffs, adjusts itself to the various 
movements of the body, and the curved 
surface does not change its form through 
pressure, which would be the case if it 
were padded or upholstered. The proper 
distance from the arm to handpiece and 
the correct length of the crutch are 
readily obtained by sawing off pieces from 
the ferrule and upper ends of the staffs to 
the required length.' 

Ammonia as a Fire ExtingtiiBher 
Ammonia pistols are effective against 
either man or animal, and as weapons of 
defense are carried by many motorists. 
They are also quite effective, under cer- 
tain conditions, for extinguishing small 



gasoline tires. Th« ammonia fumes being 
heavier than air will quickly extinguish 
the flame, especially if it is con6ned. A 
quart bottle of ammonia, carried on the 
car, makes an effective fire extinguisher to 
carry on tours, and besides, it is good for 
cleaning glass or polished metals. Also, an 
"automatic" fire extinguisher, for the ga- 
rage, may be made by suspending bottles 
of ammonia from the ceiling with inflam- 
mable strings, which are burned by the 
flames allowing the bottles to drop and 
break. The ammonia fumes in the confined 
garage would be of assistance in checking, 
if not entirely extinguishing, the blaze. — 
G. A. Luers, Washington, D. C. 

Constant Level for Filtering 
In filtering liquids, such as oils that are 
to be recovered, or other liquids that run 
through the filter very slowly, the ar- 
rangement shown in the drawing will keep 
a constant level of the liquid in the filter. 
A short piece of 
pipe is soldered 
over an opening 
made in the screw 
cap of a 5-gal, can. 
The oil, or liquid, 
to be filtered is 
placed in the can; 
the cap is screwed 
on, and the can 
inverted over the 
filter, as shown in 
the drawing. 
When the level of 
the liquid in the 
filter reaches the 
end of the pipe, 
the flow from the 
can stops until the level falls below it. 
when more of the liquid is released. This 
arrangement, in the case of oils, which 
filter slowly, is automatic and allows the 
filter to be changed. 

Ad^>ting Saw Vise to Sharpening 
of Band Saw 

When attempting to sharpen a_ band 
saw in the common saw vise, it is difficult 
to prevent the saw 
from slipping 
down too far in 
the vise while shift* 
ine it along. 

Bv drilling a row 
of noles at each 
end of the vise, as 
shown, and putting two cotter pins in the 
proper holes, this trouble is avoided, and 
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•^ere is no danger of destroying tlie set 
of the teeth, or injuring the newly sharp- 
ened ones.— C M. Graham, Waterloo, la. 






Blueprinting Part of a Tracing 

'try irequently a print of only a por- 

_ I of a tracing is desired, without white 

Jots showing where the unnecessary 

parts have been blocked out liy covering 

with paper. 

A paper negative, having white lines on 
B brown or black background, is made 
from the tracing. Unnecessary lines are 
blocked out on this negative by using a 
red crayon, or ink. From this negative, 
a black-line positive is made, which pro- 
duces black tines against a white back- 
f round. From the black-line positive, 
lueprints are made in the usual manner. 
This method can be proiitably employed 
when it is desired to make separate de- 
tails of a drawing, without reproducing 
the whole job- 
Ratchet Wrench for Tight Places 
The ratchet wrench shown in the draw- 
lug is particularly adapted for drawing up 
nuts and bolts in light corners and, as 
indicated, it cati be made for use in a bit 
brace, or with the familiar rod handle. 
The ratchet consists of two sections of 
steel tubing 
with sawlike 
l«c t b cut on 
one end of each 
piece, so that 
the teeth on 
both pans en- 
gage. The 
wrench socket 
is formed from 
B bar of cold- 
f oiled steel 
with a groove 
(it its upper end 
to accommo- 

which holds it I 
to the upper 
tube wichoul interfering with the rotation 
of either. In assembling the wrench, a 
stiff compression spring is slipped over 
the shank of the wrench, which b then 
inserted into the tube, where it is secured 
with (he key and pin shown; by provid- 
ing an assortment of wrenches of differ- 
ent capacities, but with the same size 
\hank. it Is possible to make the same 
holder take any of them by removing 




Ground Detector for Light 
and Power Circuits 

When the ground lamps at the switch- 
board of a building show a leakage on 




the tine, some clue as to its location can 
often be found by quickly opening the 
switches which lead to the various depart- 
ments or floors. But when a trip is made 
to the department indicated, with no de- 
Iccior handy, one may search a long time 
for the ground. 

The illustration shows a simple ground 
detector used in a large mill for years. It 
is smalt, cheaply made, and accurate. 
Connect two 25-watt tamps in series with 
the two outer terminals of a circuit 
switch, at the dynamo or "live" side, with 
flexible cord long enough lo clip over the 
blades. From any point between the two 
lamps, extend a flexible lead to the near- 
est ground, water or steam pipe. With 
a switch in the panel closed, light all the 
lamps in the room, and see if a ground 
is indicated by a dimming of one of the 
test lamps. If so, open the switch and 
see if the ground is removed. If still 
present, shift the connections to another 
switch, trying all in succession till one is 
found that will clear off (he ground. This 
wdl then prove the grounded conductor 
to be on that circuit. Now look along the 
hne of lights in tins room till a flexible 
cord or socket is found in contact with 
a water pipe or machine frame. Leave 
the test lamps connected to the panel 
switch, and when the ground is removed, 
both lamps will glow dimly alike. In 
every test see that the ground detector is 
connected to the dynamo side of a switch, 
and not to the lighting side.— H. S. Rich, 
Cromwell, Conn. 

COxalic acid t^^(i\&OTL> &s.%<i\N«:4\ti -M-aS-w 



i 



POPULAR MECHANICS 



By a clever combination of an early 
lunger" automobile and a horse- 
Edrawu lawn mower, the students of a 




trade school evolved the gasoline lawn 
mower and roller shown in the photo- 
graph. As an automobile, the machine 
had long been abandoned, and a few dol- 
lars kept it from the junk man. The mo- 
tor and other parts of the machine were 
in good condition. The running gear, 
tires, fenders, and other parts were re- 
moved and discarded, with the exception 
of the rear axle, which was mounted over 
the engine cylinder and serves as a jack- 
shaft to transmit power to the rear roll- 
ers; these driving rollers were attached 
to the frame with specially made cast-iron 
brackets, and each roller is driven inde- 
pendently of the other by a chain. The 
jackshaft, with the original differential, 
eliminates the tendency to slip when 
turning corners and making short turns. 




Idler sprockets were attached to the 
frame, as shown, to allow the chain to 
clear other parts of the mechanism. 

The steering gear was successfully 
worked out by an application of the fa- 
miliar rack and pinion principle, the rack 
being cast into the specially made mount- 
ing bridge. A cast-iron bracket, with a 
crotch bearing at its lower end, was bolted 
to each end of the mounting bridge, as 
shown, the crotch fitting over the ends of 
the roller shaft, the weight of the ma- 
chine holding them in place. This ar- 
rangement permits the mower to oscillate 
slightiy as it follows the irregularities of 
the surface. A heavy 
set of rollers was also 
provided for rolling 
the lawn in early 
spring, before the 
mowing season Opens. 
The change from 
mower to roller, or 
reverse, is made by 
simply elevating the 
front end of the ma- 
chine to clear the 
crotches in the mounting-bridge brackets 
and rolling the one part out and the other 
in place, and lowering the machine again, 
with the crotches over the shaft ends. 
The original horse-drawn lawn mower 
was not altered in any way, with the ex- 
ception of removing the shafts and driv- 
er's seat. — E. H. Krieder, Lancaster. Pa. 

Babbitt Packing for Steam Joints 

Everyone who works in steam engineer- 
ing, whether marine or stationary, finds 
that he could at limes use a good metallic 
packing to advantage. Most metallic 
packings on the market are manufactured 
for a certain size of piston rod, or valve 
stem, and are not available for use else- 
where. They consist, usually of braks 
and babbitt rings, so made as to St into 
each other, and form a steam-tight joint. 
High-pressure steam packing, of woven 
linen, asbestos, etc., while easily procured 
for any size stuffing box, is not as lasting 
as metallic {>ucking, nor does it always 
prove as satisfactory. The packing de- 
scribed below has the lasting qualities of 
the metallic packings, and at the same 
time is as easily applied as the high- 
pressure packing. It can be used on any 
size rod, or in any stuffing box, from a 
hiRh-pressure piston rod to a low-pressure 
radiator- valve stem, and it can be made by 
anyone having (he use of a lathe. 

Melted babbitt metal U poured into a 
cylindrical molA at any " ■'-*"-'- 
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length, depending upon the sue of the 
lathe to be used. When coot, the babbitt 
cylinder is placed in the lathe, and light 
chips taken from it, until the stock be- 
comes too small to work longer. These 
chips or ribbons should be about % in, 
deep, and not more than ,005 in, thick; 
ihcy are gathered in a box as they come 
from the lathe, and need no further atten- 
tion until required for service. Usually 
3,000 or 4,000 ft. of babbitt ribbon should 
be kept on hand, and the packing made 
up as required. 

When ready to use thes* ribbons, 
stretch them over two nails, placed about 
3 or 4 ft. apart, running the ribbon back 
and fonh ahout the nails until, when 
grasped in the hand and squeezed tightly, 
the bunch has a diameter twice thai of the 
required packing. The ends of any two 
ribbons sre joined by twisting together, 
and short as well as lon^ pieces can be 
used. The mass of ribbon is then removed 
from the nails, and the two ends are 
twisted in opposite directions, until the 
diameter is reduced to packing size. Be- 
fore twisting, paint the ribbons with a 
mixture of cyUnder oil and graphite, for 
lubricating. 

The rope of twisted babbitt ribbons is 
thetl cut off in desired lengths, and ap- 
plied just like any high-pressure packing, 
care being taken to allow for the expan- 
sion of metal at the joint, when the stulf- 
ing-box gland ts taken up. A liberal 
amount of oil is applied to the piston rod 
or %-alve stem the first few days, until the 
babbitt works into place. 

If care is taken when placing this pack- 
ing, it will last indefinitely; the rod or 
stem will soon take on a high polish, and 
all leaking will stop: the packing needs 
I.iking up very seldom, and a new turn 
of packing can be put in at any time. The 
writer found it particularly good for high- 
pressure feed pumps, and has used it on 
such a pump with no attention, other 
than an occasional tightening of a gland, 
for 19 months,— L. E. Fetter, Ports- 
mouth, N. H. 

Tire Boot Made from Old Paper 

gb to find 



.\ 



Tool for Removing Woodruff Keys 

A tool which will remove a Woodruff 
key from a shaft into which it is tightly 
fitted is shown in the drawing. 

The tool is made from Va-in. square 
machine steel, bent and formed as shown; 



unate I 
himself in the country with 
no patch on hand, was ahle to complete 
his trip by using pages from an old maga- 
tide. Seventy-five or 80 of the pages were 
torn out and placed inside, over the hole 
in the casing. When the lube was put in 
iind inflated, the patch was held firmly in 
pU££, aud the repair shop was reached 




WaodiuR Keyg 



on an exposed key it is used as shown in 
the upper half of the sketch. The lower 
sketch shows the tool in use where the 
hammer cannot be used directly. Small 
blocks of wood, of the proper thickness, 
are placed behind the pulley, which is 
slipped back until the blocks come against 
a shoulder on the machine, leaving jusi 
enough space between the pulley and key 
to insert the tool. A few blows on the 
end of the shaft will then remove the key. 
— F. K. Ladd. Bellows Falls, Vl. 

Spring Holds Pliers Open 

A simple little fixture that expedites 
work with the pliers consists of a wire 




spring attached to 
the handles for 
holding the jaws 
apart, as shown 
in the drawing. 
The spring is 
made from a piece 
of spring wire and 
thecoilsareformed 
around thehandles 
of the plier it is to 
he used with. Such 
an attach men t 
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Machine Bends Wire Mesh for Concrete- Column Reinforcement 

Contractors and workers m reinforced height of this vertical movement is rega- 
concrete are aware of the difGculty in- lated by wedges inserted between the 
volved in bending wire-mesh reinforcing crosspieces at the top of the guides and 
for square columns. The machine shown the upper beam, A heavy lever is mounted 
in the drawing provides a convenient and between the left end support, with a long 
bolt, in such a manner that the end of the 
lever will bear against the lower beam and 
press it against the upper beam when the 
lever is pressed down. The brake con- 
sists of a smaller wood beam which is 
attached to the upper beam with hinges 
so that tht lower edges of both are flush ; 
handles are fitted to the brake, and the 
lower edge is faced with a strip of angle 
iron, to prevent wear. 

In use, the wedges are inserted under 
the guides in such a manner that just 
enough space is left for the strip or rein- ' 
forcing mesh to be inserted between the 
upper and lower beams, and when the 
lever is pulled down, the reinforcing ma- 
terial will be tightly gripped between the 
two beams. The wire mesh is pushed 
through the opening between the upper 
and lower beams from the back of the 
machine; when the proper length has 
been pushed through, the lever at the end 
is pressed down, gripping the reinforcing 
mesh between the beams; the brake is 
then pulled downward, and the material 
is bent at right angles to the strip. 

This operation is repeated as desired, 
and the finished reinforcing form is cut 
from the strip with a bolt cutter. 




A CoDTcnicnt ind Economic*! Ifithod of Bending 
Wire Unfa, lor ReialDrcini Squire Columni, !■ 
Afforded br the Uu aC Tbii Bending Uichiae 

economical method of bending wire mesh 
into square or rectangular forms of any 
size. As shown, two wooden beams, about 
6 in. square and of any convenient length, 
are supported between substantial up- 
rights at the ends, the upper beam being 
permanently attached to the end supports 
with bolts. The lower beam slides up 
and down on guides, which are bolted to 
it at each end in the manner shown; the 



Steel-Ball Circular Level 

A level for horizontal work, which is 
so simple that it does not have to be 
"made," consists 
of a piece of 
smooth plate 
glass, with a good 
steel ball placed 
on it. The rolling 
of the ball will 
indicate the low 
side instantly. A 
better level can be made by accurately 
finishing a piece of sheet brass on a sur- 
face plate, soldering a brass rim around 
it, and putting on a glass cover. If a 
lathe is available, a still better job can 
be made by making a disk that is very 
slightly concave, so that the ball will tend 
to remain at the center if the surface 
tested is level, but will roll out otherwise. 
The depression must be exccedins^jr 
sli^t, and should be of a spherical cur- 




vature, as nearly as possible. The best 
way to produce it is first to get the plate 
true, and then work down the center a 
little in the lathe, with fine emery cloth, 
taking care to make the deepest depres- 
sion at the center, and taper off gradually 
to the edges, where the surface is left 
untouched.— Howard Greene, New York, 
New York. 

Testing Automobile Gcneraton 
It is often desirable to test automobile 
generators when removed from the car. 
In such cases, it is usually difficult to 
drive the generator from a motor or other 
source of power, on account of the gear, 
or sprocket, with which the generator is 
usually equipped, without removing the 
gear and substituting a pulley. However, 
the gear can be converted into a tem- 
porary pulley without difficulty. 

Take ordinary friction tape and mike 
small rolls of it, jnst targe enongfa to go 
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between two teeth; this is repeated until 
the spaces between all the teetb have 
been filled. Then wind the tape over the 
teeth in the direction the wheel is to be 
driven. Carry the tape around five or six 
times and then cover with a single lajrer 
of stiff paper, lapping the end and gluing 
it in the direction of rotation. Of course, 
with such a pulley, a narrow belt will be 
required. — B. B, Brackett, Brookings, 
South Dakota. 

A Combined Scale and Protractor 
for Topographical Draftsmen 

The combined scale and protractor 
shown in the drawing is made from a 
piece of transparent celluloid, and will be 
found especially useful for plotting the to- 
pography for highway and railroad loca- 
• tions, as it does away with the use of two 
instruments. This instrument, it will be 
noted, is a simple protractor with a quad- 
rant cut out, as shown, 
the scale graduations be- 
ing marked otT along the 
edges from which the 
quadrant has been re- 
moved. 
The drawing shows the 

!' ilotting of a structure 
ocated at an angle of 
55° to the left and 100 ft. 
distant from station 
3+30. Place the center of 
the protractor at station 
3+00, with the zero edge 
along the center line, and locate station 
3 + 30 with a pencil. Holding the pencil 
at this point, slide the protractor along 
the center line until the pencil strikes the 
center, and turn the angle, then go out 
along the scale 100 ft. and locate the point 
of the structure; the protractor may then 
be used for drawing in the building. 

Aid for Painting Window Saih 

To prevent paint from getting on the 
w-indow glass when painting the sash, a 
useful tool for the 
amateur painter is 
made from a strip 
of tin, about 1 ft. 
long and 4 in, 
wide. This stri 
is slightly curvei . 
and is held 
against the glass 
underneath the 
sash, in the man- 
ner shown in the 
drawing. 





Regulator for Steam Water Heater 
Operates l^ Mercury Expansion 

A low-cost temperature regulator, for 
steam water-heating plants, which de- 




^f}^ 



, Regulator. Made from Simpla 

llitcriili, Conuoli the Flow of Stiim 
to the Wit^r Huter 

pends for its action upon the expansive 
force of heated mercury, can be easily 
installed on tlie average heater. As shown 
in the drawing, a piece of heavy iron pipe, 
about 18 in. long, is inserted inside the 
heater. An iron piston is made, as indi- 
cated, to fit inside this pipe, the lattor 
being partly filled with mercury before the 
piston is fitted in place and the bushing 
and packing that guide the piston rod and 
prevent the mercury from overflowing arc 
added. The outer end of the piston rod 
bears against an arm, that is attached at 
one end to a standard, bolted to the fur- 
nace, and at the other to a gate valve in 
the steam line; the position of a suitable 
weight on this arm determines the point 
at which the valve opens and closes. The 
operation of this regulating device re- 
quires no attention, aside from adjusting 
the weight on the regulator arm. As the 
mercury in the pipe becomes heated, it 
expands and forces the piston up. closing; 
off the steam supply, and in cooling, it 
contracts and allows the piston to drop 
and open the valve. 

Substitute for Screen Door 
In places where it is impossible to hang 
a screen door, its place can be taken by 
hanging a full curtain of mosquito netting 
over the door opening. A wide hem is 
provided at the bottom and small weights 
or a metal rod are sewed inside to keep 
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Sliding Garage Door Opened b; Car 

The drawing shows a simple attachment 
for a sliding garage door that is opened 
automatically. A counterweight is at- 




A Sluliiif Giraie Dose That U Optncd AutonuticiUy 
by ncHure of the Car iKaiiHt > Slmpl* At- 
tachment Which Rtlcuca Ibc Latch 

tached to the door, the weight of which 
serves to draw it back when the catch is 
released. The catch itself is a simple ar- 
rangement requiring pressure from the 
outside to unlatch. A piece of plank is 
hinged, at the bottom of the door, in an 
upright position, its length being such 
that the wheel, frame, or bumper can push 
it forward. A rod through the door frame 
pushes back a simple spring-retained latch 
and disengages it from the catch on the 
edge of the door. 

A Teat for Pountain-Pen Ink 

If a fountain pen chokes and "balks," 
examine the ink used before blaming the 
pen. Put a drop of ink on a blotter. If 
it spreads evenly, and looks like Fig. 1 in 




TUl lUotValloa Shorn ■ Simpla Teat lor Vouati 
Pan Ink, Which Kaplalu Wlw Pana 
lie to Wcit 



the illustration, one may be sure that it 
is all right. But if it leaves a very dark 
center surrounded hy a lighter area, like 
Fig. 2, it contains a sediment, and is not 
fit to use in a fountain pen. The sedi- 
ment will not spread out through the 
blotter like the more finely divided mat- 
ter; hence it will appear only in a small 
spot, as shown. 

Regrinding Monkey Wrenches 

After a monkey wrench has been used 
for heavy work for a long time, the jaws 
become worn to such an extent that they 
are not parallel and their gripping power 
is greatly reduced. A simple way to rem- 
edy this is to grind the gripping surfaces 
of the jaws until they are again parallel. 
Obviously, after this treatment, the jaws 
will not close tight unless the wrench is 
taken apart and the metal removed all the 
way around the shank of the wrench. — 
Everett W. Howe, S. Berlin, Mass. 

Poison Sirup for Ants 

A poison sirup recommended by the 
Department of Agriculture for combat- 
ing the Argentine ant is made by dis- 
solving IS lb, of sugar in 7 pt. water, with 
Vx oz. crystal tartaric acid, and boiled 
for 30 minutes. 
After the mixture 
has cooled, ^^ oz. 
of sodium arsenite 
(chemically pure), 
dissolved in I pt. 
of hot water, is 
added to the sirup 
and thoroughly 
stirred. Finally, 
IVz lb. of honey is 

stirred into the sirup. In administering 
the poison, use an old can; make deep in- 
dentations on opposite sides, as shown in 
the drawing, and after filling with as 
much of the sirup as desired, insert a 
fairly large piece of sponge, and set the 
lid on top of the can. The openings made 
by the indentations in the can provide 
sufficient space for the entrance of the in- 
sects, and the surface of the floating 
sponge permits a large number of the 
pests to feed at one time. The cans are 
placed where Ihcy will be found by the 
ants who are attracted to the sweet mix- 
ture; in a very short time, the ants will 
have disappeared. — Allen P, Child, Kan- 
sas City, Mo. 

CA cheap mahogany stain ii made by dis- 
solving powdered dr^on's blood in alcohol. 




fing Vennin from Seeds 
Hung on Wire 

lere seeds are stored by hanging 
on a liorizootal wire, it is often 
blcm to keep the rats and mice from 
ig to ihcm, as these pests seem to 
lie to run along the wire as easily 
lywhere else. 

jcure several tin disks, such as or- 
y sinip-can lids, about 4 or 5 in. 
imeler; punch a hole in the center 
le larger than the wire, and siring 
or three on each side of the seeds, 
rats or mice cannot pass these, as, if 
atlempt to cross over them, the lids 
■evolve and throw them off. — S. Van- 
, Port Ewen. N. Y. 

tooiatic Quick-Acting Latbe Dog 
len a large number of shafts of the 
siic are lo be turned in a lathe, llie 
jt can be increased by the use of an 



it h e dog 
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such 



the 



one shown 
the drawing. 
The body of 
the dog may 
be made from 
a steel cast- 
ing, or worked 
up from the 
solid. The 
hole is made 
Mfl in, larger 
than the shaft 
to be turned, 
logs of different size will be required 
^commodate shafts of various sizes. 
gripping dog is made of hardened 
steel, and provided with teeth at the 
r end, which is made eccentric, so 

B heavier the cut the greater will be 
ing power. — R. F. Martlin, Dun- 
ig Pinholes in Camera Bellows 
convenient method of detecting pin- 
; in a camera bellows, or a changing 
is to place an electric lamp inside, 
utamine the bellows, or bag, from the 
de. in a dark room. The smallest 
n of light issuing from a pinhole can 
asily detected by moving the light 
nd inside. The back of the bellows 
Id be covered, to prevent the escape 
gbt which would interfere with the 



Wing Bolt is Used to Fasten Timbers 1 
to Hollow Tile 




sure necessary to tighten the bolts will I 
crack the tile, but, by using the type of 
bolt shown in the drawing, studding and 
timbers, may be fastened to the wall with- 
out damage to the tile, 

A hole is first drilled through the tile. 
about Vs in, larger than the diameter of 
the wing bolt used; the wing of the bolt 
is then set parallel with the body, and 
pushed through the hole, when the weight 
of the long end of the wing will cause it 
to fall, and span the hole, as shown. 

Bolts of varying proportions should, of , 
course, be used for different sizes of work, 
but the size shown in the drawings will be j 
found suitable for general purposes. 

The rivet connecting the wing and bolt | 
must not bind too tightly. 

Joining Rawhide Belts 

Rawhide bells have been found by one 
company to have a longer life tha 
endless cotton ones lliey had been 
formerly, and their 
method of joining | 
the ends is shown 
in the engraving, 
A slit is cut in one 
end of the belt, 
and two notches 
are cut out of the 
other end. The 
notched end is 
forced through 
the slit and pulled 

tight. This method eliminates dangerous J 
rivets, and when the belt stretches, it is 
the work of a moment lo pull the end 
through the slit, cut fresh notches, and 
pull the belt tight again.— S. Guy, Chi- 
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Burglar Alarm Designed to Confuse 

an Expert 

The burglar-alarm circuit shown in the 
drawing is novel as a burglar alarm be- 
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The Porch Climber and the Sneak Thief are Circum- 
vented by the Ingenuity of This Burglar-Alarm Cir- 
cuit; They cannot Cripple It by Cutting the Wires 

cause of its certainty of operation, and 
because it cannot be put out of order 
without giving an alarm. It is an ideal 
circuit for installations which include out- 
buildings. 

The main feature is the relay; this may 
be a reconstructed telegraph relay, and 
should have two windings consisting of 
the same number of ampere-turns and 
wound on the core in opposite directions. 
The two inside ends of the windings 
should be spliced together, and this 
middle lead from the relay is connected 
to one side of a closed-circuit battery. 
The outside of one winding is connected 
to one side of a variable resistance, and 
the other side of the battery is connected 
to the resistance in the manner indicated; 
this same side of the battery and the free 
end of <^he second relay winding compose 
the alarm loop. The alarm contacts can 
be arranged to either open or close this 
pair of wires, or both open and closed 
contacts may be installed on the same cir-< 
cuit ; this pair can be run to any location 
desired, but must have a fixed resistance 
shunted across the end, as shown. 

When the circuit is completely con- 
nected, the relay armature should be ad- 
justed very closely to the core, and then 
the variable resistance adjusted to a point 
where the armature will not be attracted ;. 
this operation is explained by the fact 
that the resistance, battery, and one relay 
winding form one side of a bridge circuit. 
The fixed resistance, the contact loop, the 
battery, and the other relay windinp^ form 
the other side of the bridge circuit. By 
adjusting the variable resistance, a point 
is reached where both relay coils receive 
exactly the same amount of current from 



the battery, and because they are wound 
on the core in different directions, they 
neutralize each other, and no magnetic 
effect results. If one side of the bridge 
becomes in the least unbalanced, one coil 
of the relay will receive more current than 
the other, overcoming the effect of the 
other coil and causing the core to become 
magnetized. When this happens, the 
armature is attracted and closes a local 
circuit which rings the alarm. — C. M. 
Crouch, Minneapolis, Minn. 




Taking Up Backlash in a Gear 

After considerable use, the teeth of 
some gears wear away, and allow a cer- 
tain amount of backlash when the gears 
are running under a varying load. Where 
a new gear is not easily procurable, this 
excess play can 
be eliminated by 
the following 
method : 

Remove the 
p^ear and split it 
m half with a ma- 
chine saw. This 
must be done 
carefully, to in- 
sure that the parts be of even size and 
thickness. File away all roughness, and 
grind off the faces cut by the saw. Then 
place the halves together again and clamp 
firmly, offsetting the teeth just enough 
to bring them in mesh properly with 
the other worn gear. Then drill three 
holes through the gear, at equidistant 
points, and tap one-half for machine 
screws. Screw them together, and the 
gear is ready to be replaced on the ma- 
chine. 

If desiiied, the holes in one-half the 
gear can be elongated, so that any fur- 
ther wearing of the teeth will be taken 
up by unscrewing the machine screws 
and further offsetting the teeth. The 
method is of course only for temporary 
use, but it is possible to make such gears 
run for quite a long period. — L. B. Rob- 
bins, Harwich, Mass. 



Hand Grinder can be Used in Lathe 

When I took some forgings to the lathe 
to turn them down, I first tested the head 
center and found it ran out badly. When 
I inquired of the foreman for the electric 
center grinder he told me that the only 
one they had was burnt out and that I 
would have to shift as best I could without 
it. The center was hardened, and I did 
not want to lose the time required to have 



it annealed and turn it. On inquiring at 
the lool-room window, as a last resort, 
whether there was no other grinder avail- 
able, 1 spied a small hand-operated grinder 
ctompcd to the vise bench. Takitig this 
f small grinder. I clamped it to the com- 
pound rest, which was set to the 30" angle, 
and by turning the grinder by hand and 
ninning the lathe. I was able lo grind the 
center without trouble. — Joe W. Romig, 
ilown. Pa. 
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An Improved Cotter-Pin Puller 







The tool shoi 
many minutes, . 



n in the drawing will 

nd prevent many cuts and 

I 



sawV 



Tapping Holes in Sheet Metal 

order to obtain a firmer hold for 
OMchine screws, when used in threaded 
holes in sheet metal, drill the hole with a 
drill somewhat smaller than the tap to be 
used. Then use a drift of the proper di- 
ameter to enhr^e the hole. If the tap is 
then used, it will he found that quite a 
few extra threads can be cut. on account 
of fbc drift raising a bur on the metal. 

Box for Holding Tape Reel 
People who have frequent use for ad- 
hesive tape of paper or cloth will find the 
arrangement illustrated to be a grevtt 
timesavcr, as the 
end of the tape is 
always in sight 
and cannot he 
pulled back into 
the hox which 
protects the tape 
from dirt and 
duxl. It consists 
merely of a 
wooden box with 
a hinged lid , 
which may be 
mounted on a wooden base, if desired. 
The end of the tape is held between a 
fixed- block and an eccentric, which per- 
mits the tape to he pulled out freely, but 
damps it immediately when pulled or 
poshed backward. A light spring should 
be used to keep the eccentric in contact 
with the tape. 

Straightening Tubular Radiator Fins 
A very handy tool to have around the 
garage and radiator- repair shop, for 
straightening the fins on water-lube, or 
tubular, r^idialors is made by welding two 
pieces of 4 by I by 'A-in. steel at right 
angles to the nose of a pair of blacksmith's 
tiings. so that the faces of the steel pieces 
will be parallel. Such a tool will do a very 
■ job of it raigh telling, no matter how 





bruises in removing cotter pins from 
places that are difficult to reach. A steel 
rod, of the diameter shown, has one end 
drawn to a taper, and a hook turned on it ; 
the opposite end is filed flat for a short 
distance, leaving a shoulder tor laying 
the ends of the pins. A knurled steel disk 
is drilled through the center so as to slide 
easily over the rod, and two small collars 
are pinned to the rod about 2 in. apart. 
The manner of using the tool, which com- 
prises hammer, screwdriver, and puller, i^ 
obvious from the illustr;' ' " 

Jig for Bending Eyes in Wire 

The simple jig shown in the drawing 
was designed to turn eyes at the ends of 
short lengths of wire. The wire is held 
securely by a toggle lever and prevented 
from bend: 



ing the formation of 
the eye by a series 
of staggered pegs 
set into the base. 
The bending lever 

piece of flat iron 
with a hole at one 
end to fit over a 
substantial peg, as 
shown. A bending 

pin is secured to the lever at a distance 
from the bole, this distance being gov- 
erned by the thickness of the wire to he 
bent. In use, the wire is inserted into the 
jig and held tight, with the end against 
the gauge. The bending lever is th 
in place and turned, on the ^vvot.tc 
the eye.— Oias.lA.CiTcw.^'ar 
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Auto Hub as Lathe and Drill Press 

A number of tractors, sold by an agency, 
started to pump oil in the cylinders after 
the machines had been in use but a short 
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; cases porting 
pistons was resorted to as the only effect- 
ive remedy. This operation consisted in 
drilling from four to eight holes, with a 
No, 30 drill, in the previously beveled 
lower edge of the bottom piston-ring 
groove. Whenever possible, the tractors 
were brought into the shop and this work 
done on a lathe, but as most of the ma- 
chines were from 5 to 25 miles from the 
shop, it was necessary to send a service 
man into the field to do much of the work. 
The agency's service car, a light automo- 
bile, was equipped with two special tools 
made from a common type of wheel puller. 
One of the wheel pullers was centered in a 
lathe and the outside smoothed down as 
far as the clamp lug. 

A steel disk, about V/i in. thick, was 
then bored to make a press fit over the 
top of the puller; this was pressed on and 
brazed to the puller, and a taper was 
turned on the outer circumference of the 
ring, as shown in the drawing. The cen- 
ter setscrew of the puller was removed, 
and-its place was taken by an eyebolt, 
having an eye large enough for the trac- 
tor piston pins to be inserted. The sec- 
ond puller had its setscrew removed, and 
a drill chuck was firmly fixed in place, 
care being taken to have it accurately 
centered. 

When the service man was called to a 
job, he jacked up one rear wheel of his 
car and removed the regular hub cap. 
The puller, with the eyebolt was then 
screwed on the hub in place of the cap. 
The piston, with the piston pin through 
the eyebolt, was then placed over the 
puller and screwed on, holding the piston 



tight and centered on the taper, as shown 
in the drawing. 

By starting the engine and throwing the 
car into "high," the piston was revolved 
rapidly on the end of the hub, and the 
edge of the piston-ring groove was beveled 
by holding a file against it, as in a lathe. 
When all the pistons had been beveled, 
the puller was removed and the one with 
the drill chuck substituted. By running 
the engine as before, and holding the 
pistons against the drill with the hands, 
the service man was able to do a quick 
and satisfactory job. — Vernon Orr, Po- 
mona, Calif. 

Sanitary Closet of Vitrified-CUy 
Sewer Pipe 

The accompanying drawing represents 
an improved type of surface closet, espe- 
cially designed for use in rural districts, 
where sanitary sewers are not available. 
This closet is suitable for either the home 
or the school. Any number of seats can 
be provided by using another sewcr-pipe 
tee for each additional scat. The system 
should be used only where a satisfactory 
disposal field for tile drain is conveniently 
located. Existing surface- do set buildings 
can be used to house the system, which 
is installed in such cases in the same man- 
ner as in a new structure. The necessary 
material can be obtained from any dealer 
in drain tile and sewer pipe, as all the 
pieces are of standard si7e. 

A box is built around the vertical pipe 
that projects into the building from the 
tee. On top of the box is placed a wooden 
scat, which is provided with a hinged 
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corer. The vent stack, of 4-in. sewer tile, 
is connected to the Y-branch of the ver- 
tical pipe by means of the 45* bend: this 
stack serves to ventilate the system. 

The tee and the plain I8-in. sewer pipe 
are placed end to end, willi a perforated 
baffie wall between. A plain baffle wall 
closes the opposite end of the tee, while 
the other perforated baffle wall is placed 
at the opposite end of the plain pipe, and 
serves to admit a 4-in. sewer pipe. To 
the Utter are connected 30 pieces of drain 
tile, which are laid with open joints to 
permit any overflow from the system to 
seep into the ground. The chamber 
formed by the installation of baffle walls 
at the end of the tee temporarily holds 
floating matter. Liquid passes into the 
plain pipe through the hole in the baffle 
wall which separates the tee from the 
plain pipe. 

To put the system into operation, dis- 
solve 10 lb. of caustic soda in 20 gal. of 
water; each month 1 ]b. of caustic soda 
abould be poured into each closet. The 
contents of the closet should be agitated 
periodically with a rod inserted through 
the hole in the seat, and toilet paper only 
should be used. If necessary, the contents 
can be pumped out of the closet. — E. G, 
Eggert, Austin, Tex. 

Groove Plowed for Screw Heads 
Replaces Countersinking 

It frequently happens that numerous 
screws must have their heads 
in cleats, strips, 
drawer slides, and 
other pieces that 
come in contact 
with moving parts 
or against which 
Other parts are to 
be placed. In such 
Cj^ses a considera* 
ble saving of time 
and labor is ef- 
fected if. instead 
of placing r ach 
screw head in a 
separate counter- 
siak, > narrow, 
■hallow groove, 
or when the screws are to be staggered, 
two such grooves are plowed in the 
ilock. This saving is particularly pro- 
nounced where many such pieces are reg- 
ubily u-id, because it is possible to have 
im at the mill ready to be put 
■ rjniy the holes to be drilled. 
1 the screws are alined without 
1 1- c c^siMtJBtehH i g further marks. 
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Special Shears for Use on Anvil 



A pair of heavy shears suitable for cut- 
ting bars, bolts, or plates is shown in the 




illustration ; it is used either with the 
handle or hammer, depending upon the 
material to be cut. The anvil is used as 
a base, and the stud attached to the hxed 
cutter is put through the hardy hole, and 
tightened by a nut. 

The upper and lower members are 
forged steel; the inserted cutters are of 
tool steel, hardened and tempered. A 
piece of pipe, of such size that it can be 
slipped over the shank of the upper mem- 
ber, is used as a handle, and the pivot is 
an ordinary bolt and nut. 

Gas-Engine Exhaust Rids Building 
of Rats 

The manager of a grain elevator was 
troubled by the constantly increasing 
horde of rats that made their homes un- 
derneath the floor of the building. Every 
effort to rid the building of its destruc- 
tive tenants was a failure until he con- 
ceived the idea of "gassing" the rodents 
with the exhaust from the gas engine of 
the elevator. The exhaust pipe was run 
under the floor of the building and fitted 
with a muffler. A screen of fine wire was 
placed over the muffler outlet to prevent 
fire being blown through. After this in- 
stallation was put to work, the rals speed- 
ily sought other and less odorous quar- 
ters.— Chester C. Cook, McMinnvillc. 
Tennessee. 

CA Utile wad of fine steel wool makes aiL 
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Sensitive Relay Operates Alarm When 
Brushes Spark 

Where storage batteries are used for 
Operating telephone plants, the charging 




fenerators must be watched very care- 
ully to eliminate noise. Any slight spark- 
ing of the brushes, or dirt on the com- 
mutator, will cause all the telephones to 
become noisy, and will impair the trans- 
mission or talking quality of the circuits. 
The sparking brush causes this by making 
slight variations in the current (lowing 
from the generator to the batteries and 
telephone switchboard. When this hap- 
pens, it is very important that an at- 
tendant be notified immediately. To do 
this automatically, the circuit and appara- 
tus shown was devised. 

The primary of an induction coil is con- 
nected across the generator terminals. ^s 
long as the generator is producing a 
steady flow of direct current, it is evident 
that there will be no current flow in the 
secondary of the coil; the magnetic field 
produced by the primary winding must 
be either interrupted or varied to pro- 
duce this result, A current thus produced 
is, however, so weak that it is not capable 
of operating any ordinary piece of appara- 
tus to notify the attendant that the trou- 
ble exists. 

A sensitive relay that will operate on 
this small margin can be made in this 
manner: A small glass tube, about 2 in. 
long, is fitted with two electrodes, as 
shown in the drawing. The space be- 
tween the electrodes, inside the tube, 
should be made adjustable, and filled with 
iron filings, or a mixture of iron and 
nickel filings, like the early wireless-tele- 
graph coherer. Around the tube is wound 
a coil of many turns of fine wire. The 
two ends of this coil are connected to 



the secondary of the induction coil. The 
two electrodes are connected to still an- 
other circuit, consisting of a battery and 
bell. 

The operation is as follows: As long 
as no current is flowing through the coil 
wound on the glass tube, the relay will 
not operate, because of the high resistance 
of the loose iron filings between the elec- 
trodes. But if the magnetic field of the 
induction coil is varied in the least, the 
induced current in the secondary will flow 
through the coil on the tube, producing 
a field which will affect the iron filings 
within, causing them to become magne- 
tized and to cohere closely. This reduces 
the resistance of the relay circuit, causing 
the relay to operate. The alarm circuit 
is thus closed and the bell rings. To reset 
the circuit after it has operated once, it 
is necessary to tap the glass tube con- 
taining the filings, in order to loosen them 
up. This can be done by mounting a bell 
so that the clapper will strike the tube 
gently when the restoring switch is op- 
erated. 

Flour Bin on Cupboard Door 
The sketch shows a flour bin which 
was constructed m a recess in the wall, 
which origmally contamed a cupboard: 
the shelves 
were removed, 
and the space 
was used to 
hold the bin, 
which entire- 
ly filled it, Vi 

being allowed 
on all sides. 
A cleat nailed 
along the floor 
of the recess 
took the 
weight of the 
b i n when it 
was pushed 
back uito the 
wall. In this 

way there was no strain upon the hinges, 

except when the bin was swung outward. 

It had no top, so that the flour could be 

reached from above. 

Removing a "Frozen" Valve Stem 
The removal of broken or "froien*" 
valve stems usually presents a problem to 
the repairman whose equipment is limited. 
In such cases try this "kink": Cut a 
heavy nail to the proper lengtht and insert 
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n In the valve guide, with its head rest- 
ing against the top o( the push rod. As 
the engine is turned over by hand, the 
cam forces the nail up; this operation is 
repeated as necessary, and a chisel, or 
some other spacer, is placed underneath 
the nail to keep it against the end of the 
lalve and exert pressure against it. 

Copper Wire Set in Piston Rings 
The fact that copper, when heated, ex- 
pands considerably mare than cast iron, is 
tiscd to increase com|jression in an engine 
cylinder, prevent oil pumping, and, at the 
same time, indi- 
rectly check the 
formation of car- 
bon by keeping 
oil out of (he 




chamber. 

As shown in 
the illustration, 
one or more rings 
on each piston 
are chamfered to 
a depth of about %* in. and dovetailed a 
trifie, so thai a piece of copper wire, about 
No. 18 gauge, can be inserted and pushed 
into the groove to the other end of the 
split. The wire is then cut off and filed 
Hush with the cast iron. This idea will 
also be found useful in cases where the 
cylinder has been scored or is out of 
round. 

Clamping Together a Split Pipe 
The drawing shows an emergency repair 
for a burst pipe which makes a practically 
permanent job and provides means for 
further tightening, it necessary. This re- 
pair consists of a spiral clamp of iron rod. 




■ed down tightly with nuts on the 
threaded projecting ends of the rod. By 
this means sufiicient pressure can be ex- 
erted to dose the split. Before applying 
The clamp, a patch, consisting of a piece of 
sheet rubber, or packing, and a metal plate 
bMrtjW. ttojMafaMtt o^ibepipe, is placed 



Automatic Caliper Shows Oversize 



The caliper illustrated will be very use- 
ful in the modem shop, especially where 
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there is a limit of tolerance on the work, 
for oversize or undcrsize. One leg of the 
caliper is made in the ordinary way. The 
other leg extends down beyond the ordi- 
nary one, and instead of a caliper point, 
has a hole in the end. A rivet through 
this hole acts as a pivot for the indicating 
arm, which is the feature of the tool. 
The indicating arm has a projection 
which forms the other caliper point, 
meeting the end of the other leg when the 
cahper is closed. The upper end of the 
indicator arm moves over a graduated 
quadrant, and indicates oversize or under- 

To use the caliper, say, for gauging a 
shaft being turned or ground to a diame- 
ter of 1 in., set the caliper to a distance 
of exactly I in., using an inside microm- 
eter or gauge block. During the setting 
keep the indicator arm at zero by holding 
it with the index finger. Now force the 
caliper over the shaft being turned; the 
indicator arm will swing out to a point 
which indicates the excess of the shaft 
diameter over I in. Noting this, it is 
readily possible to set in the tool the 
proper distance to get the required diam- 
eter. 

In making the tool, several precautions 
must be observed; the spring used must 
be a light one, otherwise the friction joint 
of the caliper may be forced to work in- 
stead of the spring. The special caliper 
leg must be of fairly heavy metal, to avoid 
the possibility of springing. The amount 
by which the actual excess of the diameter 
will be magnified on the scale depends on 
the length of the indicator arm, and the 
length from its caliper point to the pivot. 
Jf the arm is 5 in. long, for inUaoce, aud 
thee ■■ 
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poirit, then a (iistance of 4-i in. on the 
■ caie MiA in<!;ca:c an excels diameter of 
!-A in., or .OS) in. li it is desired to uie 
the caliper for -howing variation from a 
t'.ar.dard dianie:er. the zero o: the scale 
can be -/.'^ct-l a: :he center o: it, ar.d the 
arm .-hould Le ht'.d -.r clamped at the zero 
j.'jint -.vhile the ca'.j^er U bein? iec. The 
u-e of the tool ai deicribed "above will 
then i:;^!:c--i!- v. hetht-r the work comes be- 
f.'.een the rtq^iired limits. 

Steam Prevents Carbon in Gas Engines 




of an internal-combustion engine are gcn- 
SL-Iitom taken ad- 
vantaKc of in practice. Tbcse benefits are 
particularly noticeable in stationary en- 
gines using kiTOiene for fuel, and the de- 
vice <^liown in the drawing can be readily 
constructed and fitted to the engine for 
introducing moisture. 

A metal shield is made and attached to 
the exhaust manifold with a clamping 
strip, as indicated. One end of this shield 
is left open, and an opening is provided 
1 the opposite end for the attachment of 
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let of the car- 
provided in 



o;>eration oi the engine should be noted 
ir.eanwhi!e. and the carburetor readjusted, 
if necessary. It is advisable to connect a 
valve in the water line so that the water 
iihoul disturbing the 
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ctly to the water 
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rngine is started, and 
I the exhaust pi]ic has become hot, 
the water valve is opened, and drops of 
water begin falling on the heated pipe; 
the water vaporises instantly and ts 
sucked into the engine cylinder. It will 
be necessary to adjust the needle valve so 
that the water will be vaporized as fast as 
it is fed onto the exhaust manifold. The 



Moisture so introduced into the fuel 
mi.xture has a decided effect on the engine 
at open throttle, but on closed throt- 
tle will cause it to miss, so due allowance 
must be made. It increases the power of 
the engine and makes it run cooler. The 
heat of combustion increases the temper- 
ature of the steam and increases the pres- 
sure on the piston. The moisture funher 
prevents the accumulation oi carbon. 

Screw Plate as At^er Handle 

In the absence of a handle for turning 
large wood-boring augers, a screw plate 
can be used for the purpose. A set of 
worn-out dies is inserted in the plate, to 
grip the auger shank: the handle of the 
screw plate is turned down tight. The 
teeth of the old dies prevent the plate 
from slipping on the auger shank. 

Charts Insure Correct Meter Readings 

Very often, through carelessness, in- 
complete training, or ignorance, impor- 
tant meters in and around power houses, 
pumping stations, etc., are incorrectly 
read, causing trouble and inconvenience 
in keeping complete records of operation. 

To overcome this trouble in one Mis- 
souri plant, facsimiles of the dial faces 
were printed on a daily-report sheet, the 
upper part of which is shown in the illus- 
tration. The sheet measures 8^a by II in.. 
and there is a separate division for day. 
evening, and night shifts. The operator 
in charge on each shift was required to 
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mark in pencil on the printed dials, the 
exact location of the meter hands, thus 
eliminating any possible source of error. 
— R. H. Poston, St. Francois, Mo. 
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Bacon Rind for Pump Packing Automatic Testing of Steel Balls 

lifter having much trouble with the 
Peking in a pump head, used in connec- 
tiun with a gasoline engine for pumping 
water from a well, the owner hit upon the 
idea of using strips of bacon rind for the 
purpose. This novel packing proved en- 
tirely satisfactory and outlasted the com- 
mercial product lliat had been used. — S. G. 
Parks, De Leon, Tex. 

A General-Purpose Hod 

A hod, slightly different from those 

used by hodcarriers, will find a variety of 

uses around the farm. It is made from 

\ft-ia. material; as shown in the drawing, 

'e has a handle near 




the 



ntei 



the 



cleat 

open end, so that 
when it is hung 
over a stake or 
wagon box it can 
be filled easily. A 
cover is provided for 
the open end, to pre- 
vent llie contents 
from falling out. 
This cover is made 
to fit the open 
end of the hod, 
and is held in place by four iron hooks, 
which arc secured to the hod with screws 
in the manner shown. As the weight of 
llic toad comes where it is easy to carry, 
vuch a hod is very convenient when a load 
iif loose material has to be carried on the 
shoulder for any little distance. 

Binding Post Adapted to Cord Tips 

Eteclrical instruments that are fitted 
with ordinary binding posts afford an in- 
secure connection when i 
Ihat have round metal 
lips for terminals, as 
th^ pull out easily. 
To overcome this con- 
dition, a piece of cop- 
per, or brass, is cut to 
the form and dimen- 
sions shown, with 
holes al (he ends for 
fitting the adapter 
over the binding-post 
^c^ew after it has been 
bent to the shape indi- 
cated in Ihc drawing. In use, the adapter 
is slipped over the binding-post screw, 
nndemcath the thumbnui.— Thos. W. 

" up*. 








tract specifying a certain degree of hard- 
ness. As the time was limited, it would 
have been impossible to run each ball 
through a testing machine, but after a 
little testing and experimenting with per- 
fectly hardened balls, the device shown in 
the drawing was rigged up, and the balls 
were tested automatically as they came 
from the machines. The finished balls 
ran from the machine to a funnel-shaped 
spout, the outlet of which was slightly 
elevated, and just large enough for one 
ball to come through at a time. The ball, 
on coming out, naturally described an arc 
in falling onto a hardened steel plate un- 
derneath the spout, as shown. On strik- 
ing this plate the correctly hardened balls 
bounced off into a tray, sunk flush with 
the bench, but, if they were too soft, they 
would not bounce far enough to enter the 
tray and, if they were too hard they would 
bounce too far. Thus, only the perfect 
balls fell into the tray.— J. H. Moore, 
Toronto, Ont. 

Leaks in Automobile Intake Cause H 
Cylinders to Miss ^L 

One source of automobile trouble, 
which is very difficult to locate, is the 
"missing" of one or more cylinders. When 
the explosions are noticed to be irregular, 
the driver usually examines the carbure- 
tor and the ignition system, but often 
fails to correct the fault. This trouble is 
sometimes occasioned by the faulty con- 
nection of the intake pipe. Leaks at either 
the carburetor or cylinder end will cause 
"missing." The trouble, however, is s 






POPULAR MECHANICS 



K 



often at the cylinder end, where the gas- 
ket may be damaged or the nuts on the 
studi may be loose. In either case, the 
extra air drawn through the leak causes 
the failure to explode. When the gasket 
is renewed or the nuta tightened, the 
trouble is usually cured. 



Bicycle Motor for Grinding 



An itinerant cullery grinder has adapted 
4 motor-driven bicycle to meet the re- 




Dtivcn BicyEig to Meet the RMultcnnnu ot 
Hli CalUnf by Atlsctunt > Gtiading Wbed 

qulr«raenls of his business by adding a 

f;rtnding wheel. As shown in ihc engrav- 
ng, the engine is mounted directly above 
the rear wheel, to which it delivers power 
through a chain and sprocket. When the 
grinding wheel is to be used, the rear 
wheel n( the bicycle is raised from the 
I ground by lowering the stand, and the en- 
gine Ktarted. 



Box for Developing Motion-PictUK 
Films 

Under certain circumstances, it U 
necessary to develop short lengths of mo- 
tion-picture film immediately after ex- 
posure, in order to obtain samples ol 
the camera's work. When a laboratOTjr 
is not close at hand, as is often the can. 
a portable dark room, or developing box, 
designed by a western camera operator, 
is a great convenience. This device con- 
sists of a hardwood box. 15 in. long, 12 
in. wide, and 6 in. high, fitted with a 
hinged cover that can be fastened down 
with hooks and eyes. In the front of this 
box is a hole, 10 in. wide and 6 in. high, 
along the edges of which is tacked a 
piece of light-proof doth, sewed together 
in the form of a box. At its unattached 
end, are two sleevelets, designed to admit 
the forearms, around which they are held 
by clastic bands. Inside the wooden box 
are two widc-mouthcd bottles, one con- 
taining a developing solution, and the 
other a hypo bath. The box cover ■' 
lined with velvet. 

To operale the contrivance, the film 
maga7ine is placed on top of the box. 
and the end of the film pushed into it 
through a slit in the velvet lining. The 
operator thrusts his hands into the 
sleevelets, grasps the end of the film, and 
places it in the bottle containing devel- 
oper. When sufficient time has elapsed 
for the development of the negative, the 
film is placed in the other bottle, where 
it is allowed to remain until (he fixinR 
process is completed. This requires hut 
a few minutes. The cover of the box i» 
then unfastened and the strip removed. 









Water-Spray Air Cooler for the Shop 



Bv J. HORACE VAN NICE 



HIE problem of keeping the tempera- 
turc of a small shop at working level 
luring the suniiTier months is nol diGi- 
cult to solve with materials usually at 
hand. A little planning, and a few hours' 
work, will suffice to provide an air cooler 
that will make work pleasant and more 
efficient, even in an upper room under a 
tin roof. The expense should not be pro- 
hibitive, for the device Js simple, and can 
be made right in the shop. 

Evaporation of water, by passing a cur- 
rent of air through a fine spray, furnishes 
the cooling principle of the device. The 
air current is obtained by placing an elec- 
iric fan in an air duct extending from an 



I the 



all, 



point about midway of one wall, near the 
ceiling. This directs the cooled air to a 
point whence it circulates downward, and 
outward, thus changing the temperature 
of the whole shop. 

For a small shop, an air shaft, 2 ft. 
square, will suffice. It should be made of 
galvanized iron, light-gauge sheet being 
iati'.fscIoTv if the air duct if; supported 



properly. The length of the duct, and the 
position of the opening, will depend on 
the size and shape of the shop. In any 
case, direct the opening out into the room, 
and not downward. Support the air duel 
by benditig strap-iron bands around it, 
screwing the ends of the bands to the 
ceiling. 

Two types of water spray may be used, 
either of which is efficient. The simplest 
method is to place a hose nozzle about I 
ft. in front of the place provided for the 
fan. The nozzle must be regulated to 
give a very fine spray when the water is 
turned on full force. This nozzle is then 
connected to the shop water supply by 
either pipe or hose, with a valve for 
closing the line. The second method, il- 
lustrated in the detail drawing, is perhaps 
a little more efficient, especially for the 
larger cooling systems, and is almost nec- 
essary where a pressure water supply is 
not available. This second type of 
sprayer is really an atomizer, operated 
from a water tank and from the shop 
compressed-air supply. The air is suo- 
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plied to a nozzle in the air duct, placed 
as directed above. The water tank is 
connected to this nozzle by a %-in. pipe, 
which enters the tee connection, and is 
flattened out slightly in the nozzle itself. 
When the air is turned on, it creates a 
vacuum in the water pipe, which draws 
water from the tank to the nozzle. It is 
then blown out in an exceedingly fine 
spray. This is in turn blown down the 
shaft by the current from an electric fan, 
placed about a foot from the nozzle. The 
air evaporates the water, and the current 
emitted at the outlet will be many degrees 
cooler than the air sucked in from the 
window, or other opening. 

An ordinary 12 or 16-in. electric fan is 



sufficient for the small ^stem described 
here. For a large shop, a regular ven- 
tilating fan should be used, and the size 
of the shaft increased. 

Two screens of galvanized- wire netting, 
placed about 2 ft. apart in the air shaft, 
will aid in breaking up the spray, and 
thus in cooling the air current. 

Whether the ordinary nozzle spray, or 
the compressed-air spray is used, the duct 
should slope slightly toward the air out- 
let, to allow the spray to collect, and to 
drain off. In the case of the compressed- 
air spray, the condensed water is re- 
turned to the tank for re-use. If water 
is used under pressure, the drain pipe 
should lead outside the building. 




Cool Water for Farm Workers . 

A jug that will keep water cool and 
fresh all day long in hot weather will be 
particularly appreciated by farm workers 
away from their 
usual water supply. 
A leather carry- 
ing strap is first 
put through the 
]ug handle. From 
burlap, or other 
coarse material, a 
bag such as shown 
in the drawing is 
made; the bottom 
is made to fit the 
jug, and the upper 

f>art is larger and 
onger. Slip the 
jug into the bot- 
tom part, and tie it tightly around the 
neck with a piece of stout cord, taking 
care that the strap is on the outside. The 
larger part of the bag is then turned down 
over the jug, and filled with tightly packed 
sawdust. After the sawdust tilling has 
been put in, the bag is tied at the bottom 
of the jug. To use this outfit, the jug 
is filled with cold water, and enough cold 
water is poured over the sawdust to keep 
it wet.— Warner H. Ellis, Mt. Vernon, 
Illinois. 

Thumb Tacks Easily Removed 
To remove an ordinary thumb tack with 
the finger nails is a painful process. Those 
draftsmen who prefer to use the finger 
nails, rather than keep handy a metal tool 
for the purpose, may avoid much of the 
discomfort by making two cuts toward 
the center on each side of the taclc. The 
strips of metal between two pairs of cots 



should be bent up slightly, and they will 
thus form tabs by which the thumb tack 
can easily be pulled out. If round-head 
thumb tacks are used, the tabs need not 
stand any higher from the paper than the 
center of the tack head, and will still give 
room for inserting the thumb nail under- 
neath. — L, B. Robbins, Harwich, Mass. 

Restoring a Hicrometer to Accurac? 

Micrometers usually wear out at the 
face of the anvil and the spindle; that 
is, these parts lose their accuracy before 
the thread in the 
handle wears 
loose. All good 
micrometers are 
provided with an 
adjusting screw to 
take up wear on 
the faces, but 
without a true 

?]ane to start 
rom, one can 
never be sure of 
having plane sur- 
faces. To provide 
a true plane on 
the end of the spindle, I made a fixture, 
as illustrated, to fit over the spindle. The 
broad face of the fixture should be faced 
off exactly perpendicular to the hole, 
which should be made a tight slidingfit 
on the spindle — ordinarily JSb in. The 
center of this circular broad face is under- 
cut, and the hole is tapped for a short dis- 
tance, so as to insert a plug. Then, 
mounting the fixture on the spindle as 
shown, a cast-iron lap is laid on the broid 
face, and used to true off the snr&ce of 
the anvil. The lap may be about )& by 1 
by 4 in. in size, and shonld be durfed with 
diamond dust or emery powder, od one 
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tide only. A drop of oil is placed on 
the other side to keep the broad face from 
wearing away, and to provide easy slid- 
hig. After the anvil is lapped true in 
ibis way, it is not difficult lo lap the 
spindle true against the anvil. The ad- 
justing screw is then taken up lo provide 
a correct zero reading. — Carl H. Spalz, 
Nutky. N. J. 

Clip for Hanging Prints 
A (iiiick-acting clip for hanging up blue- 
prints or phoio prints is shown in the 
sketch. These 
clips can be made 
up rapidly in pat- 
terns shaped by 




Mng 



thi 



block on a band- 
saw lo the proper 
outline, and then 
slicing off pieces 
ibout ^4 in. thick. 



The 



of 



I adv: 






tage 

dip is that 
paper can be very 
quickly removed ; 
lo insert it, merely 
press np on the tongue between the 
prongs of the larger piece. — G. A. Lucrs, 
Washington. D. C. 

Fruit Press Made from 




Keinforcing Boiler Tubes 
point where 




; was buill to take the 
pressure from the top of the jack. The 
press was then Riled with fruit, the jack 
was operated as usual, and the juice 
caught as it flowed out of an opening 
at llir bottom of the box into a pan pre- 
l^rJt -Kol?n, Oakley. Calif. 



they are beaded over it. The illustration 
shows a repairman reinforcing the ends 
of several tubes that had begun to leak. 
A piece of steam pipe, 1 ft. long, the out- 
side diameter of which was slightly 
greater than the inside diameter of the 
flues, was driven into the protruding end 
of each tube, and crimped over it. These 
pipe cuttings were tight enough to be a 
drive fit, and strengthened considerably 
the defective tube ends. A maximum 
pressure of sleam has been held on the 
boiler ever since the repair was made, and 
no blow-outs have occurred. 

Trousers Holder for Stencil 

To prevent slipping of stencils while 
being used, and daubing of ink on the fin- 
gers, clip the end of the stencil in an 
ordinary trousers holder, using the hook 
on the holder for a handle. If necessary. 
the holder can be made to grip more 
strongly by bending the wires slightly. 
or by gluing strips of pasteboard to the 
jaws.— Archie Klingbeil, Ashtabula. Ohio. 

CA novel swing for the youngster is 
made by suspending an old automobile 
tire casing, by a rope, from a iree or 
other support. The child sits in the 
hanging tire, which affords a comfort- 
able seat. 



^^^r The photographs show how a pile 

I driver in a Pacific-coast city was fitted 

up 10 be used as a crane for moving piles, 

preparatory to driving them. In the large 
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)etachable Boom Converts Pile Driver 
into Derrick 





photograph a pile is being lifted by a 
I Doom, merely set into the framework. 
I This method of detaching it was found 
to he tedious, and the improved method 
afterward installed consisted, as shown 
in the small photograph, iti attaching the 
botlom of the boom directly to the ham- 
mer, or ram, by a metal fitting. The 
6tting permits a rotating movement, so 
that the derrick is given a wider range of 
operation. When the lifting work is 
done, and piles are to be driven, the 
boom is removed from the hammer by 
detaching the nut from the heavy holt, 
which fits into a heavy metal pin, fastened 
through the hammer. The boom, loos- 
ened from the hammer, is attached to the 
Lflide of the runners by means of a rope, 
r until it is again needed- The arrangc- 
I menl has greatly increased the usefulness 
1 of the pile driver to which it was applied. 
f — C. W. Gciger, San Francisco, Calif. 

Safety First with a Scythe 

The scythe, I'ithcr of the grass or brush 

ype. is a heavy unwieldy instrument and 

itiDiild he handled carefully if accidents 

mg sharp blade are to be 

I Avoided. 

There is no better way of carrying a 
t Acylhe than that employed before the 
I Bdvent of the mowing machine and 
I'ttindcr, when the scythe was the universal 
'■ [ croas. The .' 



of a scythe snath which are 
the hands when cutting grass, are termed 
"nibs.y To carry a scythe safely, the right 
arm is crooked around the second or 
lower nib, which rests in the crook of 
the elbow, the hand holding the snath 
eral inches higher. The blade of the 
scythe is behind the man and to his right, 
with the sharp edge about parallel wi ' 
the ground and facing to the front. Th' 
held ihe likelihood of accident is reduced. 
Old-lime farmers had one or two other 
scylhe rules worth knowing. It was an 
unpardonable error to leave a scythe on 
ihe ground unless the blade was run 
under the grass and well covered. The 
proper thing to do, unless there was spe- 
cial reason for different practice, was to 
hang the scythe in a tree where il could 
he seen. — John T. Bartlett, Boulder. Colo. 

Powder Can for Draftstnan's Use 
Instead of 

fijirinkling powder 
on tracing cloth, 
and rubbing it in 
afterward with a 
rag. it will save 
time to glue a 
large felt washer 
to the lid of the 
powder can; the 
powder is then 
spread around as 
it is sprinkled, 
thus saving some 
valuable time. 

Catching Telephone-Wire Thieves 
Because of the high prices paid ftir 
junk copper, thieves found that they 
could make "easy money" by going into 
the country at night and cultinK down 
miles of copper telephone wire. Wc were 
almost frantic : the cost of the copper 
was a small item compared with the labor 
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of replacing it, and the loss of traffic. The 
toll lines radiated from our exchange in 
different directions, so that we never knew 
what lead to watch, as the depredations 
occurred first on one and then another. 

Finally we equipped one circuit on each 
lead as shown in the diagram, and about 
two nights later, with prompt assistance 
and a fast automobile, we caught the 
thieves "with the goods on." The circuit 
is explained as follows: 

The current used for telephone trans- 
mission is alternating and of high fre- 
quency, so we placed a condenser on each 
end of the line, as shown. These allowed 
the alternating voice currents to pass 
easily, so that the alarm system would 
not interfere with the use of the line, but 
they kept the direct current, used to op- 
erate the alarm, from entering the tele- 
phone apparatus. Impedance coils were 
cut in, as shown, to keep the telephonic 
currents out of the alarm system. The 
relay winding, impedance coils, and line 
wires composed a loop which kept the 
relay armature pulled up to the core as 
long as the circuit was closed. As soon 
as one of the line wires was cut, the re- 
lay armature dropped back, closing a local 
circuit and ringing the alarm bell. — C. M. 
Crouch, Minneapolis, Minn. 



Steam Valve in Pot Lid 



The butterfly valve illustrated will serve 

to retain just the right amount of steam 

vessel in 

RDemoN 
Fuuy 

OPBNID 



in a 

which food is be- 
i n g boiled. A 
center hole and 
two large holes 
are cut in the pot 
lid, and the valve, 
made of heavy 
galvanized sheet 
iron or of sheet 
aluminum, is at- 
tached to the 
handle by a screw 
and nut. By a 
slight twist to the left or right, the large 
holes in the cover may be covered, or 
opened to any desired point. 




SECTION 



Mixing Paints with an Egg Beater 

In mixing paints which are so old that 
it is difficult to get a good paint, an ordi- 
nary rotating egg beater is an effective 
tool to use. Not only will it cut up all 
the lumps, but it will also clean out all 
particles of paint skin. — Samuel Ridlon, 
Cumberland Center, Maine. 



Folding Automobile Runway 

In cases where it is inconvenient to 
construct a permanent sloping driveway 
from the street to the sidewalk level, the 
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A Folding Automobile 
Runway will Serve In- 
stead of a Permanent 
Inclined Drive 



folding runway illustrated can be utilized. 
Cypress or yellow-pine boards are suit- 
able for the inclines. The latter are 
joined together by crossed iron bars, as 
indicated, and attached to bent hinp:es, 
the opposite ends of which are buried in 
the ground next to the curb. The free 
ends of the boards are beveled on the 
underside. When not needed, the run- 
way can be folded back to leave the gut- 
ter unobstructed. If the device is to be 
used by heavy trucks, it should be made 
stronger. — P. P. Avery, Garfield, N. J. 



Fiber Pliers for Electricians 

A pair of fiber pliers will be found very 
convenient for extracting cartridire fuses, 
especially when the switch or cut-out is 
mounted in the 
usual sheet-iron ^iber 
box. They are 
also very useful in rivet 
other instances, as 
they protect the 
workman from 
shock when work- 
i n g with high- 
tension circuits. 

An ordinary pair of combination pliers 
can be taken apart, and the two pieces 
used as templates for sawing out the two 
parts for the fiber pliers. The fiber stock 
should be not less than ^-lo in. thick. 
When fitted together, the fiber parts are 
drilled for a rivet. — Frank W. Gross, San 
Antonio, Tex, 




MADE TO Frr 
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Rear of Covered Auto Forms Bed 
for Camping 

Tile system of camping by aiilomobile 
[he drawing has many of the 




I 



n-Air Sleeping Compartment 

advantages to be obtained by using a 
trailer, without the trailer's disadvantages. 
Unlike the trailer, it is not found covered 
with dust after a hard day's travel, yet 
it is comfortable and roomy. 

A light truck body is mounted on the 
automobile chassis. A spacious hinged 
back swings down to form a sleeping 

torch, which is made secure by chains, 
ipon the inside surface of this top is 
built a shallow box: the forward end of 
it opens out flat, and the top side swings 
Up to form the back end of Ihc sleeping 
compartment. A canvas cover can be at- 
tached, as shown, preferably with auto- 
mobile-curtain fasteners. Bedding is laid 
out on the hinged floor, extending some 
little distance into the body of the car. 
In the morning the bedding is quickly put 
away in the flat box, and the whole rear 
compartment is readily folded up into 
the body under the roof of the car body. 
— F. F. McClintock. New York, N. Y. 

Protecting Faucet on Gasoline Pump 

At a gasoline-filling station some trou- 
ble was experienced from ice collect- 
ing on the end of the gasoline hose. This 
caused water to drop into the gasoline 
tank of the car. The proprietor reme- 
died the situation by cutting a notch in 
the lower edge o! the pump door, so 
that, in bad weather, be could run the 
"lose through it, and keep the faucet end 

itirely within tbe pump casing. — R. H. 
X BeUcvaie, N. J. 



Ship Provided with Boiler Water 
While at Sea 
Some trouble had been experienced 
with tbe evaporator on a passenger 
steamer plying in tropical waters, and the 
expense of making fresh water for the 
boilers was heavy. At the time, this ves- 
sel was passing through an area of un- 
usual rainfall and it was decided to en- 
deavor to fill the ship's tanks with rain 
water. All scuppers in the midship deck, 
with the exception of the two drains at 
the after end, were blocked. Consequent- 
ly, all water falling on this deck ran into 
the drains aft. To these drains fire hos 
was attached, extending through tbe ei 
gine room into the hot-well tank. . 
strainer was provided to prevent entrance 
of foreign matter into the tank. From 
50 to ?0 tons of fine boiler feed water 
were obtained in this manner, and had 
the plan been adopted sooner, the vessel 
would have had full tanks at all times.- 
Edward F. O'Connor, Clinton, Mass. 

The Pocketknife as a Planimeter 
The planimeter, which is used by engi- 
neers and mechanics to measure irregu- 
lar areas, is quite an expensive instru- 
ment. Few people are aware that almost 
the same results can be obtained with an 
ordinary two-bladed pocketknife. To 
measure an area with the knife, proceed 
as follows: 

First, draw on paper a square of ex-, 
actly 1 or 2-in. length of side, and open 
the large blade of the jackknife, which 
should be quite sharp for best results. 
The smaller blade is opened halfway, so aa 
to be at right angles to tbe handle and 
lirge blade. The end of the small blade 
is then grasped between the thumb and 
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forefinger of the right hand, and placed 
at the left-hand corner of the square, 
nearest the user. The rest of the knife 
should now be swung around like a com- 
pass on the point of the small blade as a 
center; the Urge blade will thus mark out 
an arc, distances along which are to rep- 
resent areas. Make a pencil mark across 
this arc, for the starting point of the large 
blade. Place the point of the small blade 
again at its starting point, and set the 
large blade at the point on the arc. Trace 
with the point of the small blade around 
the edges of the square, thus outlining 
an area of exactly 1 or 4 sq. in., accord- 
ing to the size of the square, as it has 
been drawn. When the blade point has 
been brought back to the starting place, 
make a mark at the point on the arc 
where the large blade rests. The distance 
from this point to the first point on the 
arc represents 1 sq, in. of area, or 4 sq. 
in, if the 2-in. square is used, in which 
case the distance should be divided into 
four equal parts. 

Having found in this way the distance 
along the arc to represent I sq. in., suc- 
ceeding points, to mark off larger num- 
bers of square inches, can be found by 
going around the square again and again. 
Then proceed to measure any irregular 
area of reasonable size, in the same way. 
Start at a corresponding point on the 
outline of this area, moving around it in 
the same direction. On arriving at the 
starting point, measure the distance on 
the arc, which the large blade has trav- 
eled, and compare it with the distance 
which has been found to represent 1 sq. 
in. This measures the irregular area in 
square inches. It is easy to construct on 
a card a scale which, when laid on the 
arc, will enable the operator to read di- 
rectly the area in square inches. Such a 
scale will hold good for the same pocket- 
knife, whenever the small blade is opened 
> exactly the same point as in the test, 



or 



:alibra 



While absolutely accurate results are 
not to be expected with this instrument, 
it is surprising how closely the measure- 
ments will agree with those made by an 
expensive planimeter. — Frank L. Brittin, 
Chicago, III. 

Handles for Carrying Saws 
Very often, around lumber mills and in 
the bush, a man has to carry a circular 
saw or long saw, which is not only an 
awicward load, but one likely to inflict 
ugly cuts if not handled carefully. By 
making a handle, such as the one shown 



in the drawing, any 
tied with greater ' 



such saw may be car- 

and safety. The 




irrying Ci 

clamp is readily attached or dctiichi'd by 
tightening or loosening the wins nuts. 
When the handle is clamped to the (.■tid of 
a one-man saw, the latter may In- used by 
two men, like an ordinary two-man cross- 
cut saw. — Neil D. Cameron, Atlielstmi, 
Quebec. 

Dust Protector for Burette 

To prevent du.st from 
rette or other verticil tub 
tory, and at the 
same time permit 
the litjuid within 
it to flow freely, 
nniiiflucnccd by 
a ir pressure, the 
device illustrated 
is very practical, 
as it can be made 






lutes 




from common mal 
rubber stopper is fitted i 
glass tubing worked into tlic form o 
"T." In the downward-curved ends 
the "T." wads of frla" wool are insi-rl 
thus plugfting the holes so lli.it no 
can enter except by filtering tlirnu;;b 
glass wool. 

C.-\ mirror, mounted at nn ancle 
casters, allows the auto salesman lo sh 
his "prospect" the under part of the n 
chine. 



An Electric Induction Water Heater 



By ARTHMAN CAPRON 
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T^Y experience with ordinary electric 
■'■'■*■ water heaters of the resistance type 
was unsatisfactory, as the wire burned 
out frequently and had to be replaced. 
This difficulty was solved by the use of a 
heater, homemade like the ones I had 
previously used, but employing no high- 
resistance material, and having practically 
nothing to burn out. In short, it is built 
on the principleof a welding transformer: 
The coil of copper tubing through which 
the water circulates also carries the cur- 
rent which heats the tubingr and the water 
inside. This current, flowing in a circuit 
of such low resistance, depends on the 
production of a low voUage by induction, 
as in any ordinary transformer. 

The transformer core is of the shell 
type, having the windings around the cen- 
tral member. The instrument is mounted 
at the side of the water heater, and the 
water is piped from the bottom of the 
tank to the lower end of the coil of cop- 
per tubing. On emerging from the upper 
end of this coil it flows back into the 
tank, entering at the top, so that what- 
ever water is heated ready for use will 
remain for some time at the top of the 
tank, not mixing with the cold water 
below. 

The coil of copper tuhtng, besides con- 
ducting the water, forms the secondary, 
or low-voltage, coil of the step-down 
transformer, developing about two volts. 
This amount is sufficient to send only a ginning 



small current through the coil of tubing 
when the circuit includes the water tank 
and the iron piping to and from it. 
When, however, the two ends of the tub- 
ing coil are short-circuited by connecting 
across them a piece of heavy fuse wire, 
the resistance of the secondary coil be- 
comes very low, and a heavy current flows 
through it, heating the tubing, and hence 
the water flowing through it. The short- 
circuiting conductor should he made of 
such a size of fuse wire that, should the 
system go dry or overheat, the fuse will 
blow, thus leaving only the circuit of 
higher resistance through the iron piping 
and tank. 

While a transformer of this type can- 
not be expected to attain a very high elec- 
trical efficiency, still the heat is trans- 
ferred vcr>' directly from the tubing in 
which it is developed to the water flow- 
ing through it. Hence, the heater wastes 
hardly more heat than one which is sub- 
merged in the water to be heated, and has 
the advantage of containing no resistance 
element which is likely to bum out. 

The material required for building the 
induction heater is enumerated below, and 
the construction is shown in the draw- 
ing. The core may be made of any soft 
sheet iron, though best results can be ex- 
pected with high-quality transformer iron 
of the thickness given. The vertical 
pieces may be cnt to length at the be- 
lt the woric, but the horitootaf 
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pieces should be cut to length only after 
the coil has been built up, so that the 
shell will be just long enough to go 
around the coil, but no longer. All the 
sheet iron should be given a coat of japan 
varnish to reduce eddy-current losses. 

When the central member of the core 
has been built up of 14-in. sheets alter- 
nating with 10-in. ones, the insulation and 
primary winding are wound directly upon 
it. The four layers of ^sbestos paper out- 
side of the primary winding may be re- 
placed with two layers of micanite, if 
plenty of the latter material is available. 
When the core is ready for the layer of 
tubing, make a wooden mandrel of its 
exact shape, and just slightly larger ; wind 
the coil of tubing upon this, and then 
transfer it to the core. 

The spaces in and around the copper 
tubing are filled with a paste made of 
a mixture of magnesia and plaster of 
Paris. This is worked in between the 
turns, to keep them from touching each 
other, and also covers the entire coil to 
a thickness of % in. When the coil has 
been completed, the core on which it is 
wound is set up and fitted into the trans- 
former, and the horizontal pieces are 
trimmed to a proper length so that the 
outer legs of the coil will fit around the 
coil without coming in contact with the 
plaster coating. 

The primary is connected in the ordi- 
nary way to wires carrying 110-volt al- 
ternating current, using a suitable switch 
so that the heat can be turned on and 
oflf as desired. A piece of heavy fuse wire 
or sheet lead should be connected across, 



as in the drawing, and care should be 
taken that this makes good contact with 
both ends of the tube, as these junctions 
must be able to carry a high current with- 
out developing much heat. Some extra 
fuse wire must be provided and kept 
handy, so that if the transformer over- 
heats and blows the fuse, another can be 
mounted. This is not likely to happen, 
of course, unless the tank runs dry, or the 
heater is left on too long. A heavy clamp, 
as illustrated, will be necessary to pro- 
vide against damage by expansion. 

The heater described uses from 500 to 
1,500 watts, depending chiefly on the re- 
sistance of the short-circuiting fuse. The 
tank is heated to the boiling point in 
about 15 minutes. 

MATERIAL REQUIRED 

210 pieces of Xo. 29 gauRc, soft iron, 2 l»y 

14 in. 
210 pieces of Xo. 20 gauge, soft iron, 2 by 

10 in. 
140 pieces of Xo. 20 gauge, soft iron, 2 by 

about 12 in. 
280 pieces of No. 20 gauge, soft iron, 2 by 

about C in. 
(The and 12-in. strips to be cut after the 

coil is completed.) 
7 lb. Xo. 14 gauge enameled copper wire 

(«'m4> turns). 
22 ft., %-in. outside diamctvr by Xo. 14 gauge 
(Via'in.) wall, annealed seamless brass or copper 
tubing (10 turns). 
2 union couplings, to fit H'i"* tubing and 

size of water ^ipe used. 
1 oiece of micanite, .020 by 10 by 18 in. 
1,200 ft. asbestos thread. 

1 can japan varnish. 

20 s<i. ft. asbestos paper. 

2 pieces of asbestos, Va by 8 by 8 in. 
^ lb. magnesia. 

1 lb. plaster of Paris. 

1 piece of iron, *2\*i by ^(j by about in. 

2 pieces of iron, % by % by 2Va in. 
4 bolts, % by 1% in. 



A Finish for Plaster Casts 

Plaster casts, plaster ornaments, and 
even designs worked into the plastering: 
of a room, quickly become dirty and un- 
sightly. A coat of shellac, then two coats 
or more of flat, white wall finish, and two 
of white enamel, renew their fine appear- 
ance at once. The great advantage is 
that the enamel can be washed. 



NOTCH 



Corrugated Board as Pencil Holder 

A piece of ordinary single-faced corru- 
gatea board, such as used for packing, 
is very eflFective in a trajr or desk drawer 
for keeping lead pencils in order and pre- 
venting them from rattling. The corru- 
gated board is readily bent to conform to 
the curved tray or compartment, and is 
readily fastened with a little glue or mu- 
cilage.*-Otto Kney, Chicago, 111. 



Pliers Made from Clothespin 

A handy little pair of pliers, or tweezers, 
is easily made from an ordinary spritij; 
clothespin by re- 
versing the clouhesrn 
spring. Thesprin<; 
is removed from 
the clothespin and 
reversed, so that 
its ends will bear 
against the oppo- - 
site ends of the 
clothespin and 

hold them together, notches being cut 
into the wood to furnish a scat for the 
springs. Such a pair of pliers is quite 
a convenience for picking up small ob- 
jects around the home or shop. 




SPRiNQ 
REVERSED 



COld negatives are easily cleaned with 
warm water and sodium fluoride. 
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, A Gas Soldering Iron 

A gas soldering iron, which will elimi- 
nate the need of a gasoline blowtorch or 
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By Combining a Bunsen Burner and a Solderins IroUt a Soldering Tool it 
Produced Which is Heated While It is Working 

gas furnace, can be made quickly and 
cheaply from material picked up around 
the average workshop. As can be seen 
from the sketch, it consists of a 1-lb. 
soldering copper attached to a Bunsen- 
type gas burner, made of iron pipe and 
fittings. 

The burner proper consists of a short 
length of %-in. iron pipe, with one end 
split and formed into a fork, to take the 
copper. In forming the fork, the split 
end of the pipe should first be heated to 
a straw color and worked to shape while 
hot, to prevent it from breaking. The 
other end should be threaded to take a 
reducer, drilled as shown. A short length 
of %-in. iron pipe, threaded at both ends, 



has a short steel plug forced into one 
end, and then drilled throngh. The 
plugged end of the pipe is screwed into 
the reducer. A suitable wooden handle, 

bored through length- 
wise, should be forced 
over the feed pipe, and 
a small shut-ofi cock, 
screwed up against a 
washer, will hold it 
firmly in place. An- 
other shorter length of 
%-in. pipe is fitted into 
the open end of the 
shut-off cock, to which 
a 4 or S-ft. length of 
rubber hose is attached. 
A 1-lb. soldering copper should have 
the handle cut off with a hacksaw, at 
the point indicated in the sketch. It 
should then be bored out as shown, and 
riveted to the forked end of the burner 
pipe. 

The iron operates in the following man- 
ner: Connect the rubber tube to a con- 
venient gas jet, and turn on the gas. The 
gas, flowing through the small pipe in the 
handle into the burner pipe, will draw air 
through the four holes in the reducer. 
When the gas is lighted, it will bum with 
an intensely hot, blue flame, quickly heat- 
ing the soldering copper to the correct 
working temperature. — F. D. Burke, Lide, 
Illinois. 
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Hot Flame without Air Blast 

An emergency job of hard soldering, 
or brazing, was made necessary, in a 

busy shop, by the 
METAL TUBE. ^^ breakage of a 

piece of equip- 
ment. As com- 
pressed air was 
unavailable, the 
arrangement 
shown in the 
draw in g was 
rigged up and at- 
tached to an ordi- 
nary Bunsen 
burner. 

A glass tee was 

attached to the 

gas-supply line, 

and the burner 

was connected to 

one arm with a 

short length of 

rubber tubing. A small metal tube was 

connected to the remaining arm of the tee 

by a short piece of rubber tubing, and at- 



tached to the burner, in the manner 
shown, with a piece of wire. With the 
tube inserted into the flame of the burner, 
as shown, a strong, hot flame, suflicient 
to fuse the brazing spelter, was obtained. 




To File Thin Metal 



Thinner 
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If often happens in the repair shop that 
a thin shim or washer must be still fur- 
ther reduced in thickness. The difliculty 
is encountered in holding the work for 
filing. A very handy method for doing 
this is to place the part to be filed on a 
small block of wood, then put a piece of 
flat metal over the part, and squeeze in 
a vise until the part to be filed is imbed- 
ded in the block to a depth equal to half 
its thickness. The block is then set in 
the vise with the thin metal piece on top 
resting in the cavity, where it will remain 
secure while being filed. 

C Commutators of small electric motors 
can be readily cleaned by holding an 
ordinary rubber eraser against the com- 
mutator, while the motor is running. 
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Spofces Porro Screen-Door Brace 

Two spokes from an old bicycle wheel, 
properly attached to a screen door, will 
prevent k from saving. A stout screw 
eye is inserted in [he bottom of the door, 
and another in its side. Through these 
the spokes are thrust, the nipples catch- 
ing in the screw eyes, and the hub ends 
of the spokes coming together across the 
lower angle of the door. These ends aru 
twisted together securely; when the nip- 
ples are tightened with a screwdriver, the 
door is drawn up tight; it can be further 
tightened if it begins to sag. — J. P. Bur- 
bsnk, Boston, Mass. 

Stubborn Joints Made Steam-Tight 
The sketch shows a method by which 
■ leaky sleara-pipe joint can be made ab- 
soluiely tight. A 
dovetail groove is 
cut in the flanges 
as indicated, and 
in this is fitted a 
copper ring, which 
protrudes slightly. 
After the bolts 
have been tight- 
ened, the exposed 
copper is ham- 
mered until the 
soft metal completcljr fills the groove. 
Care should be exercised in hammering 
the copper, as there is danger of break- 
ing the bolts if the blows are too heavy, 
or unevenly distributed. 



Self-Locking Nut 

A nut which turns freely on a bolt 
tends to work loose if subjected to vi- 
bralion. This may be o\ercome by usmg 
a lock washer or bawust^ 

castellated nut, ]\^ 

bat these arc /-"^aK \ 
often trouble r" ^Si f 
some. The ac- I J^^ | 
companying ^"^-S^^ —^ 

r/' 



sketch s . . 
nut which turns 
freely on the bolt, 
but which auto- 
matically tightens itself when It reaches 
tbe bearing surface. 

"^^A slot is sawed through the center for 
'' It two-thirds the height of the nut. 
underside is filed, as shown. On 

*ning, the nut grips the bolt very 

tlfhUy. but if loosened a part of a turn 
with a wrench, it can be removed with 




Laying the Porch Covering 

Porch roofs, which must be v 
jesides being flat and tough i 



ater proof. 
;nough to 




serve as a floor for an upper porch or 
balcony, are ordinarily made of composi- 
tion material, which comes about I yd. 
or more wide. If the material is merely 
lapped, as shown at the upper right in 
the sketch, ridges are produced which are 
uncomfortable to walk on, hard to keep 
clean, and likely to collect water. 

It involves only a little extra labor to 
mark the location of each lap on the 
porch floor before laying the material; 
then, with a rabbet plane, cut out a dado 
or shallow groove, corresponding in width 
to the desired lap, and in depth to the 
thickness of the roofing. Such grooves 
will be ordinarily about Ma in. deep and 
1\4 in. wide. The material is then laid 
as shown in the lower sketch, the lower 
edge being tacked lightly into the groove. 
and tbe edge of the upper piece being 
nailed as usual. The resulting floor is 
much more durable than one which has 
the ridges. 

Brake Does Work of Lost Tire Chain 

A rural visitor to town lost one of the 
tire chains from his automobile, but all 
went we!l until he encountered a slippery. 
muddy hill on the homeward journey. The 
wheel wearing the remaining chain re- 
mained stationary in the mud. while the 
other spun around, sinking the car deeper. 
To overcome this, the driver loosened the 
emergency-brake rod on the wheel with 
the chain. When he drew up on the 
emergency brake the chainless wheel was 
prevented from spinning, but the other 
was allowed to turn, permitting the car 
to extricate itself. 
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Patternmaker's Spokeshave 

The spokeshave illustrated is a tool 

which, although quite small, is found very 

useful in the daily work of a pattcm- 




Full Working Dnwingi are Given tor the ConMtuc- 

lion of 1 Smill SpokcAiavc, Which ■ Skilled PalUre- 

nukcr h» Found to Be One of tlic Hoit Uieiul Tools 

In Hie Outfit 

maker. It consists of a brass casting^, 
the pattern for which may be made in 
the workman's spare time, and a few 
pieces of steel, made and assembled' as 
shown. The tool is held in the usual 
manner, the thumbs engaging the two 
handles, and the forefingers resting on 
the pins which project from the rest. In 
this way the adjusting lever is between 
the thumb and forefinger of the right 
hand, and by moving it up and down, 
the thickness of shaving can be varied 
without stopping work. The lever ro- 
tates the circular rest through an angle 
of about 30°, and the rest can be ground 
after assembly, so that this adjustment 
gives the proper range of thickness for 
the shaving. 

The great advantage of this little tool 
is its tiscfulness on irregular and curved 
work, where a larger spokeshave would 
not fit the job. — M. E. Duggan, Kenosha, 
Wisconsin. 

OA good ctirbtng for trees and plants 
is an old demountable automobile rim. 
Half buried in the ground, the rim holds 
enough water to prevent the trees from 
drying up. 



Emergency Stretcher 
For carrying an injured person, a very 
good stretcher may be made out of a coat 
and two poles. Button up the coat and 
thrust the poles, one on either side, 
through the arms and lower part. If the 
coat is only a short one, and a longer 
stretcher is needed, two garments may be 
used in the manner described. 




Winding Telescope Springs 

The winding of telescope or CoUap- 
stble springs requires an arbor of great 
taper, with a spiral groove cut in it to 
guide the wire 
when being 
wound. Many 
improper rigs for 
doing this work 
are to be seen in 
steam plants^ 
where these 
springs are used 
to hold down the 
valves in the wa- 
ter ends of steam 
pumps of a number of different makes. 

The arbor illustrated is made of low- 
carbon steel, with a groove in it of the 
same genera] shape that the spring is to 
have. This groove is best cut by turn- 
ing the too] upside down in the tool- 
post, and running the lathe backward. 
The tool can thus be made to cut a good 
groove by careful use of the cross-feea. 

The arbor is fitted with a screw and 
pin, as shown, the latter having a small 
holes in which the end of the spring 
wire is clamped by tightening the screw. 
The diameter of the arbor must be some- 
what smaller at all points than the de- 
sired diameter of the spring, as the Ut- 
ter will spring out somewhat whca it- 
leased. 

Burning Out Concrete Reinforfnt 
The writer, while running a 4-in. cofr 
duit through a reinforced- concrete floor, 
discovered ler- 
eral pieces of 
heavy steel rein- 
forcement cross- 
ing a hole beinf; 
bored for the 
conduit. It is 
very difficult to 
chisel out steel 
In a concrete 
base, and a weary job at best, so I finally 
<lecided to burn it oat. At there was no 
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Bed from Pipe and Fittings 
A construction company foi 



jrner available, I pressed inlo serv- 
grid starter designed for a 25-lip., 
-current motor. Connecting it to 
125-voIt, direct-current mains, as 
I in the diagram, I grounded, on 
oncrete floor, one side of the cir- 
To the end of the wire from the 
r rheostat, I connected a. heavy 
ic arc carbon to serve as the flame 
ode. Using a pair of chipping 
!S, smoked on the outside to fur- 
he necessary protection for the eyes, 
ilied the carbon electrode to the 
rcing rods, which were burned oul 
a short time. The current drawn 
the mains was about 125 amperes, 
he motor starter was not danger- 
overheated. The expense involved 
cry slight, as the current was used 
ily a short time, and the odd lengths 
(c required can be found around al- 
»ny plant, — William Morton, Wheel- 
V. Va. 

cle Swing Amuses Many Children 
a park in a western city is a circle 
',, of a type that is easy to make, 
VOliId be a popular device in many 
neighborhoods, for 
building up youthful 
muscles. The swing 
is not difficult to 
build, the materials 
required being a stout 
pole, a pin of about 
Va-in. round iron, four 
pieces of iron, each 
about V2 hy 1 by IS 
in., eight lengths of 
rope, about as long as 
the pole, and some 
wooden handles at the 
lower loops of the 
rope, to which the 
little ones hang. The 
iron bars are welded 
together at the cen- 
ter, so that they form 
a sort of eight-point- 
ed star, and are bent 
downward at all ends: 
in each end. also, a 
is punched, while the bars are still 
arge enough to take the rope. The 
■d iron support then has a hole 
S through the center, to be a sliding 
the iron pin, which is driven firmly 
Ihe top of the post — preferably with 
tal plate or ferrule to reinforce the 
at that point. Eight youngsters 
ilay at once on the swing, and there 
"f small element of danger. 



provide a number of beds for ] 
its employes on the job, As bedsteads 





were unobtainable at the time and place, 
one of the pipe fitters was set to work 
making beds from pipe and fittings, as 
shown in the drawing. Unions must be 
provided in both side and end rails to 
fit into the right-hand threaded fittings 
at the corners. For the same reason 
unions are provided in the cross members 
which support the springs. Holes were 
drilled in the top and bottom of the head 
and footboards, and pieces of iron rod 
sprung inlo place as indicated. 

Wobbler Tests Lathe Alinement 
The alinement of the centers of a lathe 
can be accurately tested with an easily 
made tool that is sometimes called a 
ivobbler." The 
obbler consists 
imply of a piece 
' iron — or any 
r metal, for 
t matte r — 
shaped about as 
shown. A hole is 
drilled clear 
through the broad 
end and counter- 
sunk a little on 
both sides. The 
lathe_ centers are brought up and entered, 
one in each end of the hole, ju5t tight 
pnough so there will be no shake. If 
the alinement is correct, the bar, when 
swung around, will be the same distance 
from the faceplate at all points. If not, 
it indicates the direction and the 
of the lack of alinement.— Howard 
Greene, New York City, N. Y. 

CThe leg of an old cookstove maW«L=, 1 
good ladle for m«\l\n£ \i^\MA,t ^oitxsfu 
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Cutting Threads in Wood 

The cutting of accurate threads in 
wood, both external and internal, is a 

oblem with which machinists are Xre- 
I quently confronted, especially in powder- 

*■■ work, where, on account of the 
danger of explosions, many parts are 
made of wood, which in other places 
would be made of metal. A material in 
which almost perfect V-thrcads may be 




The cap screw is therefore interesting 
only in showing that it is possible to cut 
wood threads of great accuracy in Aus- 
tralian ironwood. 

The two types of threads for the wood 
screws which arc in common use, arc 
the square thread and the balf-V thread. 
More clearance is necessary in the wood 
threads, as the material swells and 
shrinks with changes in atmospheric 
humidity. The tool must have more top 
rake, and when cutting a square 
thread, a pilot cutter must be 
provided at each side of the tool, 
similar to that on a carpenter's 
bit. Such a tool is illustrated at 
the right; in the center is one for 
ciiiting a small half-V thread. 
This differs from the ordinary 
tool for cutting U. S. sland*rtl 
ids, chiefly in the amotui of 



top and side 



ake. 



By Sclcctinz Ci 

cut is Australian ironwood. Hard maple 
and beech are also suitable for this work. 
At the left in the photograph is illus- 
trated a small cap screw and nut, which 
are an almost perfect imitation of these 
parts as ordinarily cut in metal. The 
screw has a full U. S. standard thread, 
which is, however, not a practical form 
of thread for actual use in the wood. 



Internal half-V threads can be 
d cut in these woods with an onU- 

nary tap, if it is new and sharpL 
The nut should be drilled out a little 
larger than the diameter necessarr fof 
a full thread, and the sharp tap can then 
be run tn just as with metal. Some woods 
require oil to cut well, and some do not. 
Should a new sharp tap not be avail 
able, an old one can be sharpened by 
grinding the face of the threads in the 
duiea of the tap. 



Furnace Keeps House Coot in Summer 

Most people can find use for their pipe- 
less hot-air furnace only during the cold 
part of the year, but one householder has 
arranged his to 
work the year 
round ; when 
the furnace is 
n t required 
for providing 
warmth, it 
helps keep the 
house cool in 
summer, Ac- 
complishm e n t 
of this arrange- 
ment requires 
a hole, about 
I ft. square. 




through 

^ outer casing, 



the hoiii 
the furnace. 
The side edges are turned back tn form 
grooves for a slide made of sheet metal. 
t tilde is curved, to conform to the 



furnace, and the sides are turned under 
to fit into the grooves provided, as showa 
in the drawing When the furnace is to 
be used for reducing the temperature of 
the house, an electric fan is set in front 
of the opening at the bottom of the far- 
nace; the current is turned on. and ibe 
cool air of the basement is forced into the 
upper rooms, making the reduction in 
temperature quite noticeable. When the 
furnace is to be used for heating, the 
opening is covered by the slide, or it may 
be employed for increasing the furnaee 
draft. — Richard Newhecker, Toiuwanda, 
New York. 

Hand Drill as a Speed Coontcr 

A short time ago a new electric motof 
was installed in a shop department. It 
soon became app.trent to the foremair™ 
that the line shaft speed was much slowci 
than it had been with the old motor. The 
electrician who installed it had no speed 
counter with him, but he picked up a 
hand drill which was on (he bench, 
counted the teeth.n' 
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and found thai there were five times as 
many teeth in ihe large ^ear as in [he 
pinion. He then put a twist drill in the 
chuck, nnd inserted (he end of the drill 
in Ihc center of ihe shaft. With his 
watch in his left hand, and the handle of 
the drill in ihc right, in such a position 
thai ihc handle on the gear would just 
touch his hand at every revolution, he 
counted the revolutions made by the 
handle in a minute. Multiplying this by 
five gave him the number of revolutions 
made hy the shaft drill, this being there- 
fore the speed o£ the shaft. 

Stove Damper for Grain-Bag Filler 
An ordinary stovepipe and damper may 
he Mivd to make a grain-bag filler, if the 
hole in the center of the damper is closed 
up. The pipe is inserted in the bottom 
of the grain bin, extending through the 
ceiling of the floor below. Here it ter- 
minates in a sturdy grain-bag support, on 
which the bag is hung. The damper is 
turned on. allowing the grain to flow until 
ijie bag b fu!!, when the damper is turned 
off. 



Grinding Attachment for Lathe 

A grinding head can be made in a little 
spare time for the shop which is not 
equipped with such a head, the materials 
consisting of a ^-in. pipe tee, two plugs, 
a pulley, and a few scraps of metal. The 
bearings are brass-pipe plugs screwed in 
at the opposite ends of the tee. In the 
branch end of the tec Is screwed a plug, 
which Is formed at the end to fit into 
the tool post of the lathe. The pulley 
and grinding wheel are mounted on a 
^4-in. spindle, and a belt can be run to 
the countershaft uf the lathe. 
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loss of time and unnecessary 
eliminated with the board shown 
drawing. The bulletins are painted on 
the paper strip, and a turn or two of the 
crank takes the oldest bulletins out of 
sight and brings the latest ones into view 
of the readers. 

The board is simple, and consists merely 
of a suitable wooden support, the distance 
between the uprights being determined 
by the width of the paper roll used. While 
no definite dimensions are possible, the 
height should be from 8 to 10 ft,, or m»rc, 
according to requirements. It will be 
observed that a smooth board partition 
is built between the sides; this serves as 
a support for the strip of paper and is of 
great assistance when lettering. A piece 
of smooth pipe, or rod, is provided at the 
top, over which the paper passes to the 
receiving roll at the rear; this is merely 
a pipe shaft with a crank at one end. 
mounted on brackets as shown. Screw 
eyes are placed at intervals on holh sides 
of the partition, and wires, or rods, are 
run from side to side, to prevent Ihe 
paper from fluttering, or hlowing loose. 
At night the bulletins are illuminated by 
two or three lights in a reflector across 
the top, as indicated. By reversing the 
paper roll, both sides can be i 
rattier thick paper is tbwriWpL <l 
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Winding Springs with Brace 



uniform coil spring, of a size gov- 
*erned by the size of the rod. can be wound 




with the arrangement shown. If a tight, 
or expansion, spring ts required, feed the 
wire in at right angles ; for an open 
or compression spring, any pitch can be 
obtained by slanting the wire. I find a 
more uniform spring can be wound by 
this method than by the use of a lathe 
or other revolving machine. — John C. 
. Smith, Tacoma, Wash. 

Growing Strawberries in a Barrel 
This small strawberry garden is easily 
and cheaply made and kept, requiring no 
cultivation of the plants and but lit- 
tle attention other than an occasional 
watering of the 
plants after set- 
ting them. It is 
an ordinary 50- 
gnl. coal-oil bar- 
iving a 
of holes 




sides; it is filled 
with soil and 
cotnpost, and the 
Iil;ints are set in 



il 



^ilh 



-heir stems and 
iljaec extending 
h r o n g h (he 
whiles on the out- 
J side. A con- 
venient means of 
Fwatcring the roots of the plants is pro- 
B^idcd by making a square box of Vi by 
T-in. strips, long enough to stand on the 
Mttom of the barrel iiisidc at the eett- 



Icr, and reach to the top. It is drilled ynib 
small auger holes all around, ar4/'irough 
its entire length. This box st ' ~,\ the 
soil in the center of the bai .d the 

water is poured in its end pri: .><ling out 
of the soil at the lop. The upper end 
of the barrel is left open. Several holes 
are bored in the bottom head, to drain 
off surplus water. The holes for the 
plants arc bored in diagonal rows, 6 in. 
apart. In boring these holes, the auger 
is held in a diagonal position, wliicb in- 
clines the plants to a natural upward 
growth, and also helps prevent the soil 
from sifting out through the holes when 

A surprisingly large number of plants 
can be gJ-own in a single barrel in this 
way, and one barrel of plants will supply 
the home needs of a moderate-sized fam- 
ily. The plants grow well, and bear fruit 
as heavily as when cultivated in open 
ground, and the fruit is free from grit 
and soil. The barrel shown in the illus- 
tration has 72 plants in its side, one in 
each hole, and 12 growing in the top of 
the soil around Ihe watering lube. 

Miter Box for Cutting Tubing 
The mechanic often finds that he must 
certain angles in or- 
This is difficult to do 
unless a guiding 
form is used. For 
ihi.^ reason a rai- 
; T Uock should 
: L used, just as a 
inilcr box is used 
Ipy carpenters in 
cutting wood. 
Choose a snitalile 
block of hard 
wood, and drill a 
hole a little Urcer 
than the tubing through the center of the 
block. Then mark lines across the top 
surface at the required angles, and mw 
down vertically below the bottom of the 
hole. The tubing is ihco run through 
the hole, and the cut made with the faacV- 
saw. Smaller tubing than that provtdeil 
for can be sawed hy wedging it In the 
hole with splinters of wood. 




Testing for Piston Leaki 



When an aiitomobili 



e enpin 



t tamed 



over with ihe startiuK cranx, and tbete is 
evidence of u luclc of compression in iiue 
or more cylinder's, the condition U u«nally 
attributed to leaky valve*. This defect is. 
however, tuf/ — 
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much clearance between the piston rings 
and cylinder walls. To detect leakage due 
to w- and loose or worn rings, a 

3-ft, of rubber hose is placed over 

the b. . r pipe, or oil-filler tube. One 
end of ti - hose is placed against the ear 
of the tester and the leakage past the pis- 
ton is clearly evidenced by a pronounced 
hiss when the engine is turned over slow- 
ly by hand. The piston at fault is located, 
and the obvious remedy applied, which is 
usually new piston rings or oversize pis- 
tons. In case the valves are the cause of 
the tost compression, the hiss is not heard. 

Spring Washer for Door Knobs 
The screw holes for fastening the knoli 
to the shank of a common type of door 
lock do not always bring the knob into 
such position that endwise motion of the 
shank is taken up. Instead of using thin 
washers to fill up the space, an efTccljve 
means of taking up the lost motion is to 
substitute for the washers two or three 
coils of wire spring, of suitable size to go 
over the shank of the knob. Music wire, 
about .025 in. in diameter, is preferable, 
wound in an open coil and cut off as 
needed. A washer should be used at one 
end of the spring, to prevent it from go- 
ing through the hole in the plate. — Chas. 
F. Merrill, Hopedale, Mass. 

How to Drill a Curved Hole 
To drill a hole with a curve in it might 
not be considered possible with ordinary 
tools and h.-ind 
processes, yet, like 
many other things 
which appear diffi- 
cult at first glance, 
it is easy to do. 
First make a bend 
in the piece in the 
opposite direction 
from the bend 
which is desired 
in the hole. This 
is shown in Fig. 1, 
Then drill a hole straight through with 
an ordinary drill, as in Fig. 2. It remains 
only to heat the piece of metal again 
and bend it back to its original shape. 
as shown in Fig. 3. and the hole will 
then be curved. The metal, if finished 
nicely, will offer no evidence as to how 
the curved hole was made. 

CSmalt emery wheels may be dressed by 
using an old glass cutter of the type em- 
bodying a small hard-steel wheeL 




Pipe and Conduit Threads Cleaned 
by Guided Reamer 

Insulated wires which are run through 
metal conduits may often be injured by 




A Combinaiion of Guided Rcuner ind Thread Cb*ur, 

All in Or.c Tool. Adda lo (he CoDvenicDce 

of the Conduit Layer and Plumber 

burs remaining on the ends of the con- 
duit. To prevent this, it is good practice 
to ream out the end of the conduit in 
order to remove any bur which may exist. 
A combination tool which does this, and 
at the same time cleans out the threads 
of the coupling, is illustrated in the draw- 
ing. The tool can he maiie by grinding 
down a standard tap, and forming, by 
means of the grinding wheel, the cutting 
edges at the end of the tap and at the 
forward end of the threaded portion. 

The tool is held in an ordinary bit brace 
by means of a shank, which can be welded 
onto the tap. As the reamer is fed in. the 
bur-removing edge at the end first does 
its work. The ground-down portion then 
runs on into the conduit, forming a guide, 
while the thread-cutting portion runs 
through the threads in the coupling, clean- 
ing them out and straightening them, 
ready to take the next section of conduit. 
One size of reamer handles only one size 
of conduit and coupling, hut it will pay 
the electrical worker to make and keep 
on hand tools of this type for whatever 
size of conduit he uses. — Kugene F. Gard- 
ner, Chicago, 111. 

Waterproofing Dry Batteries 
Remove the cardlioard casing and dip 
the cell into mehed phch. or asphalt. 
Coal tar may be used, cither hy dipping 
the cells or applying with a brush, and 
replacing the cell in the casings. Melted 
paraffin will also serve for this purpose. 
The coating, besides protecting the bat- 
teries from moisture, prevents the zinc 
from becoming oxidized, thus reducing 
deterioration. — ^A. A. Lobrovick, Brook- 
lyn, N. Y. 
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A Turret-Lathe Job Done 
on an En^e Lathe 
The drawings illustrate how a job ordi- 
narily handled on a turret lathe, or hand 




A Special Taol, PoTEcd for the Job of Haking Bcui 
PackinE Nuti, Compleiei at One Sellini the Open, 
tioni orFiciDi, Boring, CountcrborJDs, lad Threadioc 

screw machine, was done on a common 
engine lathe in the absence of any turret 
machine. The work was that of making 
a number of hexagon packing nuts, 
IVio in. in diameter. The material used 
was brass castings, the flats being after- 
ward finished in the milling machine. 

The device which made it possible to 
turn ovit these parts almost as rapidly as 
would have been possible with a turret 
lathe was a special tool forged to the 
shape illustrated. The rough brass cast- 
ing was held in a universal chuck, and a 
drill slightly smaller than the hole, held 
in the tailslock spindle, was run through. 
The tailstock was then pulled hack, and 
the special tool brought into action. The 
casting was first faced off with the front 
of the tool. Then, running the lathe 
backward, the small hole was bored to 
size by the upper part of the tool, which 
was ground to a round point. The cast- 
ing was then counlerbored with the same 
part of the tool to the size of the root of 
the thread. When this was done, the 
lathe was again reversed, and the thread 
cut in the usual manner with the lower 
side of the tool, ground to the ordinary 
60° angle. All these operations were 
completed without changing the setting 
of the tool. 

The first nut was made to calipers and 
gauges, noting the reading of the dial on 
the cross-feed screw when boring the 
small hole, and setting stops to give the 
proper depth and diameter to the counter- 
bore: also for the threading operation. 
After this no calipering was done except 



to try a part occasionally to see that the 
tool had not worn too much, or the ad- 
justment changed. 

After this operation the nuts were 
screwed onto an arbor, the Other side 
faced, and the hexagon milled, according 
to the ordinary practice. The operations 
covered at one setting in the engine lathe 
comprise all of those which would be 
done at one chucking in a turret lathe, 
and the time required was not more than 
would have been required with the more 
expensive machine. There was no turret 
to swing three times for each nut. The 
only loss of time was in reversing the 
lathe for the boring operation. — M. L, 
Lowrey, Livermore, Calif. 

Vise Attachment for Filing BevdB 

When filing beveled edges on work 

held in the common type of vise, it is 

necessaiy for the worker to assume an 

awkward position, ^^ 

as the file must be /\ '\ /'"^ rs;-, 

held at an angle. ( ! / M 

The accompany- V | / '.^ | / 

ing sketch shows f '- — '' ^Z-^ 

an attach- ^mck nm«r' 

ment which makes 
it possible to hold 
the file in a hori- 

the bevel being 
produced by hold- 
ing the work at 
an angle. The two 
parts of the at- 
tachment are cut from old pieces of shaft- 
ing, the dotted lines showing the portions 
removed. The vise must of course be 
screwed up rather tighter than when 
holding the work in the jaws directly. — 
R. H. Kasper, Philadelphia, Pa. 

Carpenter's Centering Gauge 

A very useful tool to the carpenter is 
one which can be made from some scraps 
of wood in a few moments of spare time. 
A strip of hard wood, of about the di- 
mensions shown in the drawing, is fitted 
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with two hardwood dowels. At a point 
exactly central between the two dowels, 
a pointed pin is fitted, similar to the 
scratch pins commonly used in marking 



board, it is only necessary to place the 
gauge on the work, spring it until the 
dowels are in contact with the edges, and 
slide it along, the sharp pin scribing the 
center line. 

The gauge, as dimensioned, will handle 
anything up to 6-in. stock. It can, how- 
ever, readily be made long enough to 
handle boards 12 in. or more wide. A 
long gauge is applicable to narrow boards, 
except when they are curved, or a center 
mark is wanted near the end of the board, 
in which case it will be advisable to use a 
shorter centering gauge. 

How to Keep Air Dry 

For keeping the air dry in rooms where 
fruit is stored, calcium chloride is placed 
in a slightly slanting metal tray, resting 
on a table or stand. The tray is pro- 
vided with a lip at the lowest point so 
that any liquid will flow into a vessel 
placed underneath. When a sufficient 
quantity of the salt has liquefied, the 
moisture may be removed by heating, 
which restores it to its original condi- 
tion, so that it may be uspd repeatedly. 
Calcium chloride will absorb about double 
its own weight of moisture. 

Toot for Putting on Belts 
Putting a belt on a high pulley is some- 
times a dangerous job, and often a nui- 
sance, because 
some one has to 
get a ladder and 
do a good deal of 
:sing about it. 
e appliance il- 
lustrated has been 

shops for years, 
and deserves to be 
better known than 
it seems to be. A 
disk of heavy sheet 
metal is mounted so that it turns easily 
at the end of the belt pole, and a tapered 
horn projects from its center. The horn 
is used to lift the belt into place, and is 
kept inside the pulley rim while the belt 
is running on. If it is allowed to get be- 
tween the belt and the pulley it may 
cause trouble, but its conical form makes 
this unlikely. 




Garage Floor as Trouble Guide 



The car owner will find it a good plan 
watch the garage floor for evidence of 




Sdin* on > Gtrtt* Floor Where t Cir hai been 

Standini Ovemi|ht Provide ■ Reliible 

Method of Loc4iinc Leaki 

leakage, whether of grease, oil, gasoline, 
or water. A small puddle of water found 
on the floor in the morning, afier the car 
has been standing overnight, may indi- 
cate a leak in the pump packing, radiator 
hose, or some other part of the cooling 
system; but the loss is not likely to be 
of much consequence, unless an anti- 
freezing solution is used. A leak in the 
carburetor or fuel pipe is of more impor- 
tance, and can generally be located by in- 
soecting the floor before moving the car. 
Oil leakage from a loose petcock, defec- 
tive gasket, or felt washer can generally 
be detected in the same way, and the 
cause remedied. Grease beneath the 
transmission, differential housing, or a 
universal joint, is often caused by loos- 
ened bolts in these parts. When the evi- 
dence is observed on the floor, the loose 
bolts can be tightened before they get a 
chance to come out entirely and cause 
serious trouble. 

Removing Tight Bottle Stoppers 

The stoppers of botiles holding certain 
chemicals often become tightly fixed, and 
it is not always an easy matter to get 
them loose. Application of heat to the 
neck is not always eflfectivc, but by apply- 
ing a freezing mixture to the stopper, it 
usually loosens without difhculty. Make 
a mixture of crushed ice and calcium 
chloride, and put the stopper in this, 
taking care that the freezing mixture does 
not touch the neck of the bottle. After 
a few minutes of this treatment, the 
stopper will come out easily, owing to 
contraction of the stopper. — S. Leonard 
Bastin, Bournemouth, England. 
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Openinc in Fence Prevents Acddents 

At a comer where a high fence around 
an induHrial plant created danger of 
traffic collisions, the owner of the fence 




w» Grtlll* Reduced bT Subititutlns Wire 
io( for Wcod in ihcljppcr Part of the 



was prevailed upon to install an open 
licction in it, covered with heavy screen 
wire. This enabled motorists to look 
(jugh, and sec the approaehinK vehicles 



the 



ismg str 



the 



peculiar appearance of the fence acted to 
call the attention of drivers to the cross- 
ing, and the necessity for caution. 

Drawing Centerlets Circle Arcs 

A prohlem which is fairly frequent in 

the draftsman's daily work is to draw a 

circular arc through three given points. 



When the points 



hat the center 
of the arc falls out- 
side the board or 
table, it is incon- 
venient to draw 
the mark with 
compass or string, 
and the irregular 
curve is often re- 
sorted to as an ap- 
proximate method. 
Such an arc can 
be drawn as here 
described; the so- 
lution is geomet- 
rically correct, or, 
in other words, the 
accuracy to be at- 
tained depends 
■hich the work is 



AssuminR A, B. and C, in Fig. 1, to be 
the three points through which a circular 
arc is to he drawn, the lines AB and BC 
arc drawn, and are prolonged as shown. 
A piece of stiff cardboard is employed; a 
hrund notch is cut in one side, the angle 
of which is equal to the angle ABC. 
Each side of this angle in the card is 




shifted along, its angle B traveling from 

A to C on the paper, while the card re- 
mains in contact with pins inserted at A 
and C. The pencil held at the comer B 
in the card will then trace a circular arc, 
passing through all three points. The 
process is merely a practicaJ application 
of the geometrical principle that "all 
angles inscribed in the same arc are 
equal." 

If it is necessary to continue the arc 
on past the points A and C, this can 
be done by cutting a notch in a card with 
the angle equal to the angle BCA, as in 
Fig. 2, and another notch u-ith the angle 
BAC- The first of the two cards is em- 
ployed for extending the arc beyond C, as 
illustrated, and the other may be em- 
ployed for extending it beyond A, though 
It is often possible to get just as accurate 
results by using the hrst card alone. 

If it is desired to determine the length 
in degrees of the arc ABC, measure the 
angle ABC with protractor. Double this 
angle and subtract from 360°; the re- 
mainder will be the angular length of the 

To strike an arc a certain number of 
degrees in length between two points, sub- 
tract the desired number of degrees from 
360°, divide the remainder by two, and 
cut the notch in the card to the number 
of degrees given. Using it as in Fig. 1, 
draw the arc required. 

A Common Refrigerator Trouble 

Many good refrigerators arc con- 
demned and discarded every year for 
their deficiency in keeping cold, regard- 
less of how much ice is kept in them. 
A frequent cause of this deficiency is 
that explained here, and its cure is very 
simple. 

The ice rack in the bottom of the ice 
chamber rests on brackets of various con- 
struction, just over the cold-air down 
vent, this rack being a sheet of galvanized 
steel. Even if it is corrugated, which it 
usually is. it will in course of time be bent 
down until it rests on the flange sur- 
rounding the vent hole, thereby prevent- 
ing the cold air from sinking into the 
food chambers. There should never be 
less than 1 in. of space between this rack 
and the top of the flange around the 
vent hole. When the rack becomes bent, 
take it out and straighten it, even making 
it a little convex if necessary to get re- 
quired space. If the supporting brackets 
under the rack are broken or damaged, a 
small piece of wood may be used to keep 
it properly elevated. 
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Remedy for Slipping Cone Clutch 



A hacksaw and a liltk ingenuity helped 
an auToist to get his heavily laden car 
through woods and over sandy roads. 
miles away from a garage, when the clutch 
slipped and failed to provide the neces- 
sary pulling power. The blade of the 
saw was broken into pieces as long as the 
width of the leather belt, and these were 
then driven, at equal intervals, between 
the clutch and the leather. The latter 
was thus raised, and, when engaged, the 
clutch held firmly, remaining in good con- 
dition for a long time. The plan is an 
easy one, but care must be used to place 
the pieces of saw so as not to shear off 
the copper rivets. — Loyal F. Garris, Jack- 
son, Micb. 

Support for Stock being Cut 
on Power Hacksavr 
Cutting long materi.il in a power hack- 
saw is a difficult task unless some means 
is used for supporting the stock on a level 
with the bed of the machine. For this 
purpose a tripod can be made from iron 
or steel bars, which are shaped and as- 
sembled as shown by the drawing. The 
construction of the joint at the top of 
the three legs permits alterations in 
height by simply adjusting the spread of 
the legs. This feature makes it possible 
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Baggage Rack over Car Hood 

The bages(je rack 
panjing photograph 
carrying grips and 




Hickuw: The Heishl ol 
iried by ChaaciBg ihe 

(use tile support on an uneven floor, or 
ground. — Frank W. Roth, Joplin, 
wsouri. 



CA nonheating knob for a pot cover may 
be made from an old fuse plug. The 
rivet in the end of the plug is removed. 
and the cover is attached by a small stove 
bolt. 



. P,opr 



frinn the railway station to an Ohio hotel. 
The rack is made of %-in. pipe, mounted 
on two VUin. rods fixed to the cross 
member of the automobile frame. The 
lloor is a lattice of iron strips fm by 1 in. 
in size, placed about 4 in. apart. The rear 
end of the rack is supported on brackets 
which project from the cowl. The rack 
is 24 by 30 in. in size, and carries several 
heavy suitcases quite easily. Those on 
the driver's side are laid flat in the rack 
in order to give a clear view of the road. 



Potatoes Sprayed by Exhaust 

The exhaust of an automobile engine 
operates the potato-plant sprayer shown 
ill the illustration. A length of pipe is 
braced to the exhaust pipe of a touring 
car, or truck, and on the end of this is 
screwed a tee, with its lateral opening 
turned upward. A short length of pipe 
connects the tee with a wye, into which 
are screwed two pipes, bent slightly up- 
ward, and equipped at their opposite end* 
with elbows. The openings of the latlci 
are turned downward. The spraying-liquid 
container is placed near the back of the 
vehicle, and connected with the pipes by 



of ; 



■ubbet 



which i 



taehed to the lateral opening of the tec. 
A stop cock at the upper end of the hose 
controls the flow of liquid. To operate 
the device, the valve is opened, ;inil the 
so that the ends of the 
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ine pipes pass over two rows of 
plants. The exhaust converts ihe liquid 
into spray, which is applied to the plants 
by the branching pipes. The contrivance 




Pomo-PUnt Spnnr: Twi 

TiD» br ibe Device, Which i: 
the Exhaiut el an Automi ' 

can be utilized for spraying various other 
vegetables. It is especially adapted for 
use with a mixture of pans green and 
water. — Paul L. Fclhcrston, Ottawa, III. 

Pneumatic Clamp or Vise 
I Railroad repair shops are probably the 
r greatest users of compressed air in the 
mechanical field, and devices siich as the 
little vise, or clamp, in the accompanying 
sketch arc very common. It consists of 
a cylinder, a piston with a triangular head 
end of the piston rod, two clamping 
jaws, and the necessary frame for at- 




jaws were forged from scrap. The javrs 
shown were those used for clamping hose 
to pipe nipples, but other styles of jaws 
made the vise suitable for holding work 
for chipping, filing, or other operations. 
With garages using compressed air in 
more and more ways, devices such as this 
soon pay for their cost in labor and ma- 

Manilold Heated by Concrete 
A motorist who experienced difficultr 
in starting his automobile engine, after 
letting it stand in a cold garage orcr- 
night, constructed a concrete block, mold- 
ing it 10 the exact shape of the intake pipe. 
Two hooks for supporting it were im- 
bedded on the side of the motor. 

The scheme involves no danger, as 
from fire in heating the manifold with an 
open flame, or troublesome disorders sncb 
as are hkely to ensue when hot water is 
poured around the carburetor. The con- 
crete form is heated by simply placing it 
inside the furnace door a few minutes 
prior to using the car; then it is taken 




laching to a workbench. As made, the 
cylinder was a piece of ordinary wroughi- 
iron pipe, while the piston, frame, and 



It Block » Heited in tht 

II Quickly (or u Eur Suil 

to the garage and hung mi the side of ifac 
intake manifold. By the time the moionft 
is ready to "crank up." the manifold is hot 
enough to vaporixe the incoming gasoline, 
Civmg an immediate start. The Mock i» 
earned under the hood at Other timc&: if 
trouble occurs during the day. the owner 
can use the block again by reheating it in 
^ome convenient furnace or fire— 3j. A 
Luers, Washinfrton, D. C. 

Fine Points of Valve Crindbig 
The better the 6nish on valves and' 
vahe scats, the longer they will wear. 
When grinding valves, tisc only &»« 
grinding pa«e, unleii the valves are 
in ver*' had condition. This avohU 
good deal of scratchinf; and scoringv 
which is likely to occur with 
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Vhen the job is nearly finished, 
the abrasive off the valve only ; ptit a 
Uitle more oil on the seat with the re- 
mainder of the compound that sticks to 
it, and continue grinding. Wipe the seat 
off perfectly clean, leaving the paste 
on the valve. Repeat this a few times 
until the abrasive is "dead." Then put 
a little graphite and oil on, together with 
the remainder of the compound, and give 
a 6nisbtng rub. By this time the valve 
and seat will be very smooth and polished, 
and the surface will be in fine working 
condition. — Howard Greene, New York, 
New York. 



Handle for Rotating Shafts 
The shop mechanic often finds it nec- 
essary to rotate the shaft of a motor, 
engine, or other machinery upon which 
he is making repairs. 
This operation may 
be accomplished with 
case with the aid of a 
detachable lever or 
crank. For shafts 
under 1 in. in diam- 
e t e r. it is suggested 
that the lever arm be 
made of mild steel ^^n 
by I by 12 in. At one 
end a suitable handle 
is made, its axis be- 
ing perpendicular to the 1 in. surface. 
At the other end, the steel strip is given 
a half twist, and the 1-in. width is formed 
around the shaft, as shown, the extreme 
tip of the strip being bent in to catch 
in the ke>;way of the shaft. To turn the 
shaft it is only necessary to slip the 
curved hook of the handle over the end 
of the shaft so the tip will engage with 
the keyway, and turn as if cranking an 
automobile. This is an excellent tool for 
inspectors', they can thus easily rotate 
the movable parts so as to make a thor- 
ough examination. 

Gummed Paper in Machine Shop 
There are many cases when small ma- 
chine parts must be held together tem- 
porarily, for example while screws are 
being put in. or while adjustments are 
being made. In one shop, several widths 
of gummed paper, in rolls, are kept for 
just this purpose. The sticky tape is 
quickly and conveniently bound around 
any part and holds against moderately 
severe strains. 




Electric Lighter on the Bench 
for Gasoline Torches 

(Copynghi, Ail Kighls Rc-^crvci 

gasoline torches. 
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An electric lighter fo 
suitable for the shop, 
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Elcciric Liehitr lor a>»linc 
■ Bcncb: The Device Obt 

■n Ordinaiy Lightini Ciicuii 

drawing. Electricity is obtained from an 
ordinary lighting circuit, and either direct 
or alternating current can be used. A 
bank of multiple-connected incandescent 
lamps limits the current by resistance. One 
wire from the bank is attached to a metal 
plate, fastened on a bench, while the 
other terminates in the lighting wand, de- 
tailed in the illustration. When a torch is 
set on the plate, and the wand applied to 
the filled gasoline cup, the fluid is ignited 
by the resulting spark. If the number of 
lamps is increased, a better spark will be 
obtained. Fuses are installed as indicated. 
The holder for the wand is not essential, 
but is convenient. When the device is fed 
by a circuit which has one of its side 
conductors grounded, the lead to the bank 
and plate should be connected to the 
grounded wire. In the case of a grounded 
neutral conductor in a three-wire system, 
the same lead should be connected to the 
neutral wire. — Alfred H. Hayes, St. Louis, 
Missouri. 

C.\n efficient foot scraper is made from 
a discarded currycomb attached at some 
convenient point on porch or steps. 



HOW TO MAKE A FIRELESS COOKER 



By KENNETH COCCESHALL 



A FIRELESS cooker is a device so 
'^ constructed that, through the agency 
of insulating materials, accumulated heat 
may be retained. Just as the walls of a 
refrigerator insulate ice from any heat out- 
side the box, so a (ireless cooker prevents 
heat radiation from its interior compart- 
tnents to the relatively cooler surrounding 
air. Food, therefore, may be brought to 
cooking temperature, removed from the 
stfurce of heat supply, and placed in a 
fireless cooker, where the process of cook- 
ing will continue. 

The construction of such a cooker is 
not complicated; no special tools, skill, 
or materials are required. And, because 
of its many advantages over stove cook- 
ing, every kitchen should contain a 
cooker as a part of its necessary equip- 
ment. Its use will accomplish a material 
saving in fuel, decrease the time and la- 
bor of cooking, and eliminate heat and 
odors from the kitchen, and besides pro- 
vide thoroughly cooked, fully flavored 
foods. 
The requisite parts for such a device 



are a box; a bucket or kettle for holding 
the food; a container, or other metal nest 
lining, for the bucket, and a quantity of 
good nonconducting or heat-ituulating 
material. 

While the outside container may be 
made from any tightly constructed box. 
half barrel, or small trunk, a chest built 
for the purpose will not only present a 
more pleasing appearance, but will be 
more economical of space. Onc-inch cy- 
press boards, free from all knots and 
other defects, should be used. Cypress, if 
properly finished, will give beautiful grain 
effects, and is less expensive than hard 
woods. Lighter lumber should not be 
considered unless well braced; the pres- 
sure exerted in tamping in the insulating 
material is likely to bend out of shape the 
boards of the box, if they are thinner than 
the weight specified. 

The general appearance of the chest is 
shown in Fig. I. The front and back are 
matched and fastened to cleats or cross- 
pieces, as indicated in Fig. 2. Two end 
sections, seen in Fig. 3, are constructed 
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similarly. Cross cleats are also utilized 
here, at both top and bottom, to hold the 
boards in position. 

While the top and bot- 
tom sections, shown in 
Rg. 4, are identical as to 
dimensions, they may be 
different as to finish. ' 



1 hard-coal cinders. If fireproof insu- 
in cannot be obtained, a sheet of as- 



ts perr 



sible 



to use 



■ough, unfinished lumbei 
for the bottom; the top 
should be constructed of 
sekclcd cypress to match 
the sides and front of the 
chest- Moreover, since 
both sides of the top are 
presented to view, the 
workmanship should be 
of the best. 

The sides, front, and 
back should be first as- 
sembled, leaving the 
cover and bottom unlit 
later. Two inches from 
the top edge of tlie chest, 
a wooden nest support 
should be fastened in po- 
sition. This support is constructed as 
showD in Fig. 5. Using a keyhole or band 
saw. cut two 8-in. holes, at the positions 
indicated. 

The metal cylinder lining, illustrated in 
Fig. 6. is cut from sheet line or galvanized 
iron: it is rolled into a cylinder, and the 
seam soldered. For a cylinder of this 
size, the developed dimensions of the flat 
metal will be as given in the pattern. It 
may be found possible to use heavy card- 
board instead of sheet iron, but the latter 
is more durable and far more sanitary. 
Two such cylinders are required. 

Prepare two wooden disks, detailed in 
Fig, 7, to serve as bottoms for the cylin- 
ders. Fasten them in place, as shown in 
Fig. 6, with small nails. The free ends of 
the cylinders are then fitted in the 8-in. 
boles in the wooden support, and fastened 
with screws or nails. The nests being 
thtts prepared, the insulation may be 
packed in place. 

Practically any material which will not 
conduct heat may be used as a packing. 
Mineral wool Is perhaps the best, since it 
is fireproof, sanitary, and odorless. It is 
recommended for the cooker here de- 
scribed. Asbestos is also fireproof, and 
tnay be used with success. Ground cork, 
such as Is used in packing grapes, is ex- 
cellent, and can probably be obtained 
from a fruit dealer. Other suitable in- 
nlslort are Spanish moss, excelsior, 
', cotton, crumpled paper, hay, and 




bcstos should be wrapped around the out- 
side of each metal cylinder. 

With the chest upside down and the 
bollom removed, carefully pack in the 
insulating material. Every crevice, espe- 
cially near the metal cylinders, must be 
tightly tamped full of the packing. Fill 
up, as far as possible, all air spaces which 
might cause heat convection. When the 
insulation fills the chest to the level of 
the edges, screw or nail the bottom scc- 

The top should now be attached, the 
hinges being placed at the back. A light 
chain may be used to prevent the top 
from falling backward. Two chest fas- 
teners, secured at the points indicated in 
Fig. 2, may be utilized to hold the top 
tightly closed when the cooker is in use. 
A handle on each end of the chest will 
improve its appearance as well as aid in 
moving the cooker about. Easy-runninfT 
casters should be provided, one at each ot 
the bottom corners. Stain, oil, or varnish 
may be used to complete the finished sur- 
face of the chest. 

The construction of the insulating 
cover, seen in Fig. 8. requires some de- 
gree of skill in matching the 8-in. holes 
in the nest support. Two metal cylinders 
are formed, of dimensions given. Two 
wooden disks, as detailed, are required for 
each cushion. Fasten one of these disks 
in place as a bottom to the cylinder, 
the container thus formed with the insu- 
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lating substance, and attach the top 
wooden disk. After an addition of a wire 
handle, or a knob, in the upper disk, the 
a&sembled cushion appears as in the first 
View, Fig. 8. 

Needless to say. the kettles or contain- 
ers for cooking should be durable, and as 
free as possible from scams. Perpendicu- 




lar sides are necessary to insure a tight 
fit in the nest. Obviously the container 
covers should also fit closely, to prevent 
the escape of steam. While it is possible 
to purchase utensils for use in iireless 
cookers, a bucket serves the purpose just 
as well. The cooker here described is de- 
signed to use two standard 6-qt. buckets. 
Larger containers may, of course, be sub- 
stituted, provided at least 4 in. of insu- 
lating packing surrounds them. While 
tinned ware can he used, experience 
shows it will rust after but short use. 
Enametwarc, or better still, aluminum, 
insures longer service; a suitable con- 
tainer is illustrated in Fig. 9. If the han- 
dle is in the way, remove it, and provide 
two metal hooks for lifting the bucket out 
of the nest, similar to the one mentioned 
below for lifling the radiator. 

It is not always necessary, as experi- 
ence will prove, to furnish additional heat 
to assist the process of cooking. A much 
\vider range of cooking, however, is pro- 
vided if an extra source of heat supply is 
available. Soapstone radiators may be 
purchased for fircl ess-cooker use, but a 
brick, or iron disk, such as a stove lid. 
proves just as efficient. A radiator to 
match the dimensions of each cooker is 
easily made of cement. Molds, similar to 
the cover cushions, should be provided. 
It is not necessary that the radiator be 
larger than 7'-^ in. in diameter, and 3 in. 
in height. For reinforcement, a disk cut 
from heavy wire mesh, such as in Fig. 10. 
is employed. After the cement is poured 
in the mold, it mast be placed in some lo> 



cation where it will dry slowly to avoid 
cracking. Besides the reinforcement, it 
is best to provide a lifting wire by form- 
ing a depression, exposing the middle pan 
of a heavy wire imbedded in the cement. 
The radiator can then be lifted by grip- 

flng this wire with the hook shown in 
ig. 11. The initial warming of the ra- 
diators should not be accomplished in 
haste. This caution also applies to the 
use of purchased soaps tones. Unless 
these stone radiators are stored in a 
warm, dry place, they will crack when 
heated on the stove. Two iron stove lids 
of the correct siie, bolted together, make 
a much more durable radiator and one 
that may be heated to a high degree. 

Other accessories may be provided as 
required. A stand, for instance, such as 
is shown in Fig. 12, is convenient when 
two pies or cakes are being baked in one 
compartment. This stand is made of light 
strap iron, formed as indicated. Fans can 
be placed both inside and on top of it. 
Figs. 1 and 9 also present a method of 
placing a pan inside one of the buckets. 
Food may thus be cooked in the bottom 
space while its retained heat assists in 
the cooking of the contents in the pan 
above. Three angle lugs are riveted to 
the side of the bucket to form the pan 
support. 

By" referring to the sectional view of 
Fig. I, the method of placing the various 
parts in the nest may be seen. A small 
dead-air space is permissible between the 
vessel and the cylinder walls, as circula- 
tion of air inside the cylinder cannot 
carry heat to the outside. 

A fireless cooker can he utilized to 
greatest advantage in preparing foods 
which require long boiling, stewing, or 
steaming. Such foods are soups, cereals, 
meats, steamed bread or pudding, and 
vegetables. Obviously, large quantities of 
food, because the accumulated heat is 
greater, will cook fa.^ter and more thor- 
oughly. If it is necessary to prepare a 
comparatively small quantity of food, 
good results are obtained by putting it in 
some container similar to a baking-pow- 
der can or a l-(]t. bucket, which should 
then be placed in the 6-qt. bucket, after 
pouring into the latter a suitable <|uantit^ 
of boiling water. The radiators, previ- 
ously healed to a high degree on the 
stove, will assist in preserving a cooking 
temperature in the nest compartment. 

CEmpty thread spools, attached to the 
wall by long screws or nails, make satis- 
factory clothes hangers. 
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Pbte on Stove Distributes Heat 

Everyone is (amiliat with the so-called 
cannon stove used to heat small depots, 
railroad repair shanties, and the like. The 
top of ont of these stoves 
was recently fitted with 
3 loose plate, made from 
an old piece of boiler 
steel. 

To fit the plate to the 
stove lop required only 
the cutting of a hole in 
the plate, for the stove- 
pipe connection on top 
of the stove; after this 
had been done, the pipe 
vras lifted and the plate 
slipped up over it. 

Priraanly, the plate 
was to be used for hold- 
ing cooking utensils, but 
it was found that the 

heat radiating upward Where a Number of 

along the sides of the Ao.ng.r 

stove was deflected downward and out- 
waixl by the plate, so that a much larger 
area in the room was warmed than for- 
merly. 

Novel Method of Placing Valve Springs 
Secure two strips of Mo-in. band iron 
of a length equal to the height of the 
spring when fully compressed, plus an 
allowance for a 
14-in. bend - over 
at each end. 
While the valve 
spring is fully 
compressed in the 
bench vise, set 
one of these 
pieces on each 
side of the spring 
ipression. To both of 
' a piece of string, 
remove the spring, 
thus held, from the vise, and place on 
valve stem. After inserting the spring 
seat and key, take hold of the string loop 
and jerk the iron pieces from the spring, 
which will snap into proper position. For 
time and labor saving, this method is very 
efficient.— C. Nye. New York. N. Y. 

CTo remove stains from the hands, rub 
ihcm well with a mixture of cornmeal and 
vinegar before washing in the usual way 
with soap and water. Laundry soap 
placed nuder the linger nails will prevent 
discoloration. 



Cluing Press Made of Strap Iron and Pipe 

The photo shows a simple and effective 
clamp which was made for gluing the 
sides and tops of cedar chests. Its ad- 
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vanlage over the usual type of clamp 
is that it holds the strips in line securely, 
so that the glued surface is perfectly 
fiat and true, while, with the common type 
of clamp, it is often necessary to plane 
off nearly half of the two surfaces in 
order to bring out warps and twists. 

This damp consists of a solid table, 
having a top made of 2-in. material with 
a series of holes bored for each iron rod; 
eight round iron rods, and four pieces of 
strap iron drilled for the rods. Four 
straps are required for each set to be 
glued; they are piled up as high as de- 
sired. 

On the back side, blocks of wood are 
inserted between each rod and the built- 
up top; on the front side, wedge-shaped 
pieces of hard wood are driven in. The 
clamp shown will glue eight tops or sides 
at a lime: it cost about $3 for material. — 
Dale R. Van Horn, Lincoln, Neb, 



Irregular Ripsaw Filing 



The results of filing a crosscut 
be observed quite well by looking down 
the channel between the points of the 
teeth, but with a ripsaw this cannot he 
done. A good way of inspecting the 
teeth of the latter kind is to bend and 
straighten it alternately at various points 
in its length: in this way the teeth can be 
observed with considerable accuracy. The 
reflection of tight from the various teeth 
will also aid in telling whether they have 
been given the correct shape and set. 
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Improvised Hand Pile Driver 

The fact that there was no regular 
pile driver at hand did not retard the 
progress of certain bridge builders very 
long when they 
came to a pond. 
They simply took 
10 of the- timbers 
which were to go 
into the bridge, 
and covered them 
crosswise with 3- 
in. plank for a 
pontoon. They 
nailed 2 by 2-in. 
strips on two 4 by 
4-in. pieces, 16 ft. 
long, and raised 
them as guides 
for the hammer, 
which was made 
from a log of 
maple, 14 in. 
square and 5 ft. 
long. Then, with a rope and block, as 
shown in the photograph, three men were 
able to drive eight piles in a day in solid 
blue clay. 

No trip was necessary; when the ham- 
mer was hoisted to the top the men let go 
the rope. A shorter hammer much larger 
in diameter was used at first, but would 
not stand the jar; that of smaller diam- 
eter and greater length proved much 
more effective.— W. S. Richards, Albany, 
Oregon. 

Adapter for Tdephone Cords 
In using a pair of telephones of the 
kind employed in receiving radio mes- 
sages and for testing purposes, it is often 
desirable to have some means of connect- 
ing them to ordinary battery binding 
posts, which are 
""" not provided with 

holes for the in- 
sertion of the 
plugs on the end 
of the receiver 
cord. The easily 
made device 
J w n in the 
' t c h can be 
utilized for this purpose. A common ter- 
minal lug and a piece of brass tubing are 
the parts needed. The ferrule of the lug 
is bent around the tubing, which has first 
been split with a fine saw. The diameter 
of the tubing is such that the cord plug 
will fit in it tightly. Solder is used to 




fasten the tubing to the lug. When it is 
desired to connect the instruments to an 
ordinary battery, the plug is pushed into 
the tubing, and the lug attached to the 
binding post in the usual manner. The 
lug can be removed from the plug when 
a note for the latter is available. — Frank 
Sahlinann, Manhattan, Kan. 

Engine Exhaust Heats Tank 

A farmer, who keeps his gasoline en- 
gine running almost continuously for 
operating a cream separator, grinding 
feed, pumping water, and other tasks, 
has devised a simple way to heat the 
contents of a stock-watering tank with 
the exhaust. The exhaust pot. or mufHer, 
is placed in the tank on a brick founda- 
tion, which allows water to circulate 
around it. The exhaust gases pass through 
the pot, and are released by an outlet 
that extends above the surface of the 
water. The contrivance keeps the water 
at a moderate temperature, — Chester C, 
Cook, McMinnville, Tenn. 

Gauge for Gear Setting 

A firm which sends out machinery to 
be erected, experienced much annoyance 
from the fact that gears were often set 
up with improper 
clearance, thus in- 
creasing wear and 
tear. The diffi- 
culty was over- 
come by an idea 
obtained from a 
draftsman; h i s 
suggestion was to 
send out with 
each gear a small 
hardwood block 
whose thickness 
represented exactly the clearance to be 
allowed between the tip of the tooth on 
one gear and the root of the other gear. 
By the use of this block a workman with- 
out great skill in millwrighting was en- 
abled to space the gears so as to have 
the clearance exactly right. 

Benzine for Wringer Rolls 
The rubber rolls in clothes wringers 
become badly stained each time they are 
used. Even careful cleaning with soap 
and water will not prevent this. When 
they become almost black they leave 
streaks on delicate clothes. A little ben- 
zine, or gasoline, on a rag will cut the 
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1 off at once, leaving the rolls white 
clean. By turning the rolls, they are 
quickly cleaned. The benzine should be 
allowed to evaporate before the wringer 
is used. — J. Horace Van Nice, Chicago, 
Illinois. 

Tool for Straightening Steel Bars 
In a shop which uses much bright, 
drawn-slecl bar, from which are turned 
small shafts, the usual method of 
straighleniiig with a bar, after mounting 
the shaft between centers, is not found 
very success- 
ful. M o r e- 
over, it is bad 
for the lathe 
and I a t b e 
centers. 




To 



this 



was the purpose of devising the bar 
Eiraighlencr shown in the drawing. It 
is cheap, and can be quickly made, com- 
plete, by ihe laihe hand. This one is 
for a !-in. bar, and was turned and bored 
from a Z-'Vi-in. bar; the large diameter 
was used to provide ample thread dis- 
tance for the straightening screw. 



Crane Helps in Unbolting Timbers 

Some scafTold uprights, that were dis- 
carded by the big shipbuilding company 
for which I worked, were being unbolltti 
to obtain lumber for other purposes, 
(;/,ati.~^_ I ^^^ short lengths of limber 
^"""^J which held the uprights in 
I alinemenl had 10 or 12 btjlis 
I through them, and were 
I difficult to remove. A crane 
'. being handy, I 

'• ^ ' -' passed a cable 

around there 



shon 



the 



sketch, and when 
the nuts had been 
removed from the 
bolls, signaled for 
"slow hoist" until 
the cable was pulled taut. Then I signaled 
"hoist," and the pieces came off with 
Utile trouble. By the same method I 
have removed angle clips bolted to ways 
decking. A chain was used to get the 
angle clips off. as a cable cannot be made 
into a small enough loop. To get a chain 
taut on an angle clip requires a very slow 
hoist. The workman should stand to 
one side while the hoisting is in progress. 
—^ W, Gopdwin, Philadelphia. Pa. 



Clips Hold Bearing Liners 



who experience 
laring liners in place 




Automobile mechai 
trouble in keeping bea 
when refitting 
connecting -rod 
bearings will find 
the clip illustrat- 
ed a convenience. 
Brass spring wire 
is used to make 
the device. The 
material is bent 
into shape with a 
pair of pliers, A 
set of clips can be 
attached to the 
bearings in a few 
seconds, and will hold the liners securely 
in place. — Charles H. Willey, Concord, 
New Hampshire. 

Dishpan Makes Concrete Manhole Form 

An easy way to form the manhole for 
a concrete cistern top, or septic tank, is 
to use an old dish- 
pan of Ihe desired 
size. This is set 
in the regular 
form, and the out- 
side gives the 
shape to the open- 
ing. The cover is 
then made by 




/" .^aiBtt^ inside 
/ ^^^^^k to th 


the pan up 
e 1 c V e I of 
utsidc, thus 


^^^^ bevel 


the proper 
and insur- 

fit. 



Twisted wire, 
or a round piece of woven-wire fencing, 
can be used for reinforcing the cover or 
lid. A rod. or ring, should be put in and 
tied to the reinforcing for a handle. — 
M. W. Lowry. Athens, Ga. J 

Saving Alcohol from Auto Radiator ^ 
Alcohol placed in an automobile radi- 
ator to prevent the cooling system from 
freeiing is lost rapidly by evaporation 
when the engine runs, as many motorists 
have learned from experience. To save 
the alcohol, a l-gal. tin can is placed under 
the hood, and a hose, connected with the 
overflow pipe, is inserted in tt. .\lcohol 
vapor escaping from the overflow pipe 
will be condensed in the can. — Harlan J, 
Lindslcy, Constantine, Mich. 
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Ladder Inaccessible to Children 

The sketch shows a ladder that cannot 
be climbed by children when the hinged 
section is fastened as indicated. It is an 




Thii Lgd- 



easj matter for an adult to lower the 
rungs and sidepicccs into position. The 
hinged section is 6 ft. long. — Elmer 0. 
Tctilaff, Chicago, 111. 

Buggy Converted into Sle^ 

The illustration shows how eight pipe 
tees, two unions, four long nipples, and 
a few pieces of l-in. pipe may be con- 
nected so as to form a sleigh gear to at- 
tach to a buggy. The two long pieces 
of pipe are bent to form the runners, 
and the tees are screwed on at the ends. 
Then come the nipples and other tees. 
The spindles of a buggy should just slip 



of pipe and a union, connecting the other 
tees. The connecting pipe .should be of 
such length that it will lieep the runners 
parallel with each other. To attach the 
gear, remove the wheels from the buggy, 
unscrew the short piece of pipe that con- 
nects the runners at each end, slip the 
T-joints over the spindles, replacing their 
nuts, and screw in the connecting pipe. 
The union is necessary in order that the 
pipe may be unscrewed at one end with- 
out screwing it in at the other.— H. F. 
Grinstead, Columbia, Mo. 

Boiler Tubes Measured While Hot 

Boiler tubes can be measured while the 
boiler is hot by employing two iron rods, 
as shown in the illustration. The hooked 
end of the long rod is pushed entirely 
through one of the tubes, then pulled 
back until the end of the hook rests on 
the boiler head. The short rod is in- 
serted in the tire box, and held against 
the tube sheet at the other end, beside 
the tube in which the long rod has been 
placed. While the rods are in this posi- 
tion, registering file marks are made on 
both of them, after which they are re- 




■ Vun^M 



inside the upper tees. The 

held by replacing the outs on the axles. 

They are stiffened below by short pieces 




ll<Muriiig Boilir Tubci with Itod Rod*. TUi Kctboa 

doci Hot Interfere with the CoaliBaoD* 

Operitloti ot the Boiler 

moved and laid on the floor, with the 
marks together. The exact length of the 
tube is ascertained by measuring the dis- 
tance from the end of the short rod to 
the end of the hook. A steel tape should 
be used for this purpose. 

To Find Small Cradct in Toola 

Small cracks in tools, frequentljr dif- 
ficult to locate, can be found easily by 
using petroleum and chalk. The former 
is rubbed over the surface where the 
crack is suspected to be, and then re- 
moved with a rag. The chalk is then 
applied to the same surface. If a crack 
exists, the petroleum which has been 
forced into it will come out at this time, 
and the line of the fracture can be seen 
in the chalk. — S. Leonard Bastin, Boame- 
mouth, England. 
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tectric Toaster for Starting Auto 

old electric toaster is used by 
lodlcwestern motorist to assist 
starling the engine of his automobile 
cold weailicr. The toaster is placed \ 
the hood, connected to a socket, 
allowed to remain in operation for : 
30 minutes. Enough heat is then , 
off to make it easy to start the machi 
Ralph C. Busbey, Columbus, Ohio. 



Chicken Coop Made from Trunk 

A good two-compartment coop for sil- 
ting hens, or hens with chicks, can be 
quickly made out of an old trunk, the 
straps on the ends enabling the owner to 
transport it conveniently. The hinged 
cover permits examination of the occu- 

fiants from above, and the walls are not 
ikcly to admit drafts. 

The trunk is divided across the middle 
by a partition which reaches nearly to 
the top, and which, for general purposes, 
should be made of boards, as there will 
then be no trouble between sitting hens. 
For fowls brooding chicks, however, a 
poultry-wire partition, chicken-size, is 
adequate. 

The coop entrances arc rectangular 
holes, 6 in. wide and 8 in. high. For one 
of the two compartments the entrance is 
made in the trunk front at the bottom, 
midway between the partition and the 
end; and for the other one it is in a cor- 
responding position at the back. The 
purpose of making entrances on opposite 
sides is partly to prevent trouble between 
broods, and partly to enable each brood 
to get in and out without crowding. 

Each of these entrances is furnished 
with two light wooden doors, hinged at 
the side, one above the other. The upper 
door is S'.^ in. high, and the lower one 
2'/i in., the latter being used when it is 
"red to confine the hen, but release 
chicks. 

[or ventilation, an opening is cut in 
■| end of the trunk lid, about 8 in. long 
2 in. wide, and wire mosquito netting 
i» stretched across it. There should also 
be a row of air holes about Vi in. in 
diameter, along the trunk wall, eight or 
being allowed to each compartment, 
the trunk has a rounded lop. all that 
leeded to make the roof rainproof is 
oilcloth, roofing paper, or other 
roof material. This is tacked on 
Ifehtly, and the edges are allowed to ex- 
tend an inch or so beyond the front and 
.Jock, so as to protect the walls. If the 



3413 

op is fiat, the necessary pitch can he 
;iven to the roof by cutting a 2-in. piece 
)f wood the same length as the trunk, 
ind nailing it aloof; the tup in the middle. 



It is good policy to make these changes 
in such a way that the job will be perma- 
nent, as the coop, if stored away carefully 
after each brooding season, will last in- 
definitely.— J. T. Bartlett, Boulder, Colo. 

Jack Made from an Old Monkey Wrench 

With a little labor, an old monkey 
wrench can be converted into a small 
jack, which can be used in places where 
it is impossible to employ an ordinary 
jack, because of its size. The movable 
jaw of the wrench is cut with a hacksaw, 
as indicated, to form the base of the de- 
vice. Two holes "are made in the knurled 
head, and in these are inserted small rods. 

The cap is shaped on a lathe, after which 
a hole is bored in it 
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of the screw. A small pin, inserted 
the side of the cap, fits in a groove around 
the screw, and holds the two parts to- 
gether. A steel ball serves as a bearing. 
— S. E, Gibbs, Ames, la. 
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Funnel with Breather Tubes 

The inefficiency of a common funnel is 
due to tlie fact that wliile the liquid is 
being poured into 
the receptacle to 
be filled, the air is 
compressed with- 
in and a resultant 
back pressure oc- 
curs. 

The funnel il- 
lustrated has vent 
pipes leading 
from the bottom 
to the top of the 
funnel. These pipes carry off the air in 
the receptacle as the liquid is being 
poured in, and hence permits rapid pour- 
ing. Larger funnels may be equipped 
with larger vent pipes. 



Service Button Fastened on Coat 





To 



prevent the 
f a military- 
service badge, use 
an ordinary pin 
on the back of the 
coat lapel. Insert 
the pin at right 
angles to the but- 
tonhole, close to 
the shank of the 
badge. 



Recovering Tools from a Deep WeQ 
Small tools accidentally dropped into a 
deep drilled well can be recovered easily 
with the simple device shown in the illus- 
tration. An old buggy spring is cut in 
half, and the two sections are inserted in 
one end of a 3-ft. length of iron pipe, 
, ^^ with their concave 
curved sides facing 
each other. The end 
of the pipe is flattened 
slightly to permit the 
pieces to be fitted, and 
wooden wedges are 
driven in to hold them 
firmly in place. To re- 
trieve a hammer, au- 
ger, wrench, or other 
similar implement, the 
ends of the springs 
are separated, and a 
nail or stick is placed 
between them. The contrivance is then 
lowered into the well by means of a rope, 
attached to a wire bail at the opposite 



end of the pipe, and alternately raised a 
few inches from the bottom and dropped 
again. When the springs come astride 
the object sought, the latter dislodges the 
stick or nail, and the springs grasp the 
object itself, holding it firmW so that it 
can be brought to the surface. — L. M, 
Jordan, Wallace, Ala. 

Notches Take Place of Ggar Cuttiiic 
Try cutting two 
notches near the 
end of a cigar, in- 
stead of cutting 
off the tip. The 
smoke will b e 
drawn around the 
side of the tongue, 
and the teeth, fit- 
ting in the 
notches, will hold 
the cigar firmly in 
the mouth. 





CUT NOTCHCa 

Timesaving Elevator Sign 
In a building where there are two ele- 
vators, only one of which is required at 
certain times to carry the tramc, signs 
have been in- 
stalled on the ele- 
vator-shaft doors, 
which enable the 
operator very 
quickly to notify 
persons on all 
floors which ele- 
vator is running. 
The sign placed 
on each door con- 
sists of two parts, 
the lower one be- 
ing attached 

solidly to the door, while the upper swings 
on hinges, as illustrated. When the up- 
per half is swung up, the sign reads 
"Please take the other elevator;" when 
it is swung' down, the sign is entirely hid- 
den. A spring holds this upper half in 
either position. When one oi the eleva- 
tors is to be stopped, the operator has 
only to step out at each floor, and swing 
up the upper half of the sign. 



CAn ordinary cork, of sufficient size, 
should be attached to the boat key by 
means of a cord. The idea is that, thonld 
the key be accidentalljr dropped into the 
water, it would not sink to t**" *— " — 
and become lost. 
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Cold-Weather Auto Starting 

Less effort will be required lo crank an 
automobile motor on a cold day if a 
filled hot-waler bottle is placed on the 
carburetor, and allowed to remain for a 
few minutes. During this time the hood 
should be covered with a blanket. In case 
a tight clutch makes the cranking opera- 
tion difficult, one of the rear wheels 
should be jacked up, a block placed bc- 
lorc the front wheels, and the gears 
meshed for direct drive. It is then easy 
to crank the engine. When the motor 
starts, the gears should be shifted to 
neutral, and the brakes applied to stop 
the buck wheel, before the jack and block 
arc removed. — H, E. Lioyd Owen, Port 
Arthur, Can. 



Improved Thread Tool for Lathe 
An improved threading tool is shown 
together with the common type, in the 
diagram, the former being that at the 
rignt. The old kind cuts on both sides 
of the 60° angle, while the new one cuts 
only on one side of the angle. The 
compound rest is swung around to 60°, 
as shown. In this way the thread is 
cut as a regular turning operation, the 
metal being peeled off on the cutting 
side only, and not torn off on both sides. 
This difference results from the impos- 
sibility of giving any Side rake to the 
common type of tool, while the im- 
proved tool may be given the proper 
side rake, producing the correct-shaped 
cutting edge. 

When using the improved tool, advance 
into the work by the com pound- rest 




Old Ice Tonga for Tire Work 

An old pair of ice tongs can be used 
to make a handy bench tire spreader for 
1 garage. The tongs are taken apart, and 
iheir points dulled, so that no injury will 




This will produce a thread which 
! found smooth and free from cus- 
' tear marks.— S. B. Royal. Phila- 
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be done to a casing, after which they are 
pivoted 10 in. apart, on a Vg-in. iron rod, 
as shown in the drawing. Lengths of 
pipe on the rod hold the parts in position. 
Another rod is used to join the parts. 
The first rod is fastened to two uprights 
under the bench, and the second is con- 
nected with a pedal, made of strap iron. 
The tongs pass through two slots in the 
top of the bench. Small pieces of strap 
iron, bent into hooks, are fastened to the 
edge of the bench as indicated. A notched 
piece of strap iron, bolted to the floor, 
holds the pedal in different positions. 
One edge of a casing is gripped by the 
strap-iron hooks, and the other by the 
ends of the tongs. When the pedal ts 
pushed down, the tire is spread open, so 
that it can be repaired. — Dale R. Van 
Horn, Lincoln, Neb. 

Floors Built to Keep Out Cold 
When laying flooring on the first story 
of houses which are not to be heated by 
a furnace, it is of great advantage to 
cover the subfloor with building paper, 
strip with lath over the joists, and then 
lay the finish floor over the lath. This 
leaves a "dead-air" space between the 
floors, which will not conduct the cold 
through to the rooms like double floors 
laid together. — £. Rite his on, Modale, 
Iowa. 
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Underground Water Reservoir Aids 

Growth of Trees 

Trees growing along the sidewalks of 

city streets are likely to wither unless 

special prccautiotis are taken to supply 

ry quantity of 
hing them, so 
that the 
needed nour- 




lected by artificial means. Dig a pit 
in the sidewalk on each side of the tree, 
sufficiently far from the trunk to leave 
room for the roots. A distance of 10 or 
15 ft. will be about right, as the roots ex- 
tend underground for a considerable dis- 
tance. Bore a number of I-in. holes 
through the staves of two old paint bar- 
rels, and bury one of theni in each pit, 
wilh the open end down, and the upper 
end just below the level of the pavement. 
Connect each barrel by a pipe with the 
gutter, and provide it with some sort of 
strainer to keep the dirt out while letting 
water run into the barrels. These will then 
act as a cisterns, and the water accumu- 
lated ill them will percolate through the 
[ holes in the slaves and nourish the roots 
hot the tree.— T, B. Lambert, Chicago, 111. 

Improving Flame of Small Torch 

Small gasoline 
torches that pro- 
duce red, sputter- 
ing flames will 
give better service 
if the burner and 
supply pipe are 
connected b y 
heat - conducting 
strips. The torch 
will then burn 
with 3 very hot 
blue ftatne. 



Automobile Painting Eanljr 
and Rapidly Done 
-Automobile owners who contemplate 
refinishing their machines should give 
consideration to the method used in pattit- 
ing army motor cars and trucks. These 
vehicles are painted at frequent intervals, 
but nevertheless arc kept in constant 
service. This is made possible by the use 
of a paint, which is made by mixing white 
lead and coloring pigment with linseed 
oil, and adding a relatively large ouantiiy 
of drier. It requires about an hour to 
apply a coal of this paint to an ordinary 
car, which is less than the lime required 
for waxing and polishing — a temporary 
remedy. The paint dries in eight ot ten 
hours, so if the car is painted at night, 
it can be driven the following morning. 
Before the actual painting is done, the car 
is carefully washed with soap and water, 
and rough spots are smoothed wilh steel 
wool. As no varnish is used, dust does 
not spoil the appearance of the coat, and 
the work can be done in any garage. 

Drawing Water from Lake Par Bdow 

A farmer whose home is situated on 
high ground adjacent to a small lake 
latter for his stock 





is is a traveling block, 
hauling line. The Ullcr 
rough wooden drunt lo- 
cated at the base of the standard. Sus- 
pended from the block is a 4-raI. tin can, 
so weighted that il tills and nils when it 
reaches the surface of the water. When 
filled, the can is pulled up the sUnting 
cable by rotating the drum wiifa a crsnk 
provided for that piirpoj*. Its contents 
are then emptied into a bucket or oih«r 
container, for carrying to the houte. 
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Electrolytic Rectifier for Charging Storage Batteries 

Br THOS, W BENSON 



"•T'HE automobilist or experimenter i 
* find the rectifier to be described 
cheap to construct and quite efficient. It 
is of the single-cell type, but by using 
three electrodes and a special lamp bank 
it ulitiKs both sides of the cycle. This 
construction is much cheaper than the use 
of an auto transformer, and but little less 
efficient. 

The lamp bank and switches are 
mounted on a board, 1 ft. wide and 2 ft. 
long. Eight lamp sockets are mounted 
in two rows, with two double-pole 
switches at the bottom. These should he 
lO-ampere indicating snap switches, wired 
as shown in the diagram. The terminals 
for connecting to the storage cell to be 
charged are located at the lower edge of 
the board. The board is mounted on the 
wall convenient to a source of alternat- 
ing current, a shelf to hold the rectifier 
cell being placed above it. 

For the cell container, any large glass, 
or porcelain, jar will serve. The jar from 
a 300-amp.-hr. Edison-Lalande primary 
battery is ideal, the cover forming an ex- 
cellent support for the electrodes. If one 
of these cells is not available, any jar 7 
in. in diameter and 12 in. high may be 
used. Make a cover of wood, and im- 
pregnate it with paraffin. Three holes are 
drilled in the cover, to support the plates. 

The plates measure 3 in. wide. 11 in. 
long, and Via in. thick, two being of 
aluminum, the other of iron. Holes are 
drilled in the ends of the plates before 
bending, and then they can be mounted in 
the wood cover by bolts that form ter- 
minals. Connections are to be made to 
these terminals by flexible leads. 

The solution put in the jar is made up 
in the following manner: To every 2 qt. 
of water add two tablcspoonfuls of car- 
bonate of soda and three t.iblespoonfuls 
of alum. Stir well and dissolve thor- 
oughly before inserting the plates. 

The apparatus is then ready for use. 
Screw eight i2-cp. carbon lamps into the 
sockets, and turn the left-hand snap 
switch. The lamps should light up to half 
brilliancy. The storage battery to he 
charged is connected to charging ter- 
minals by flexible leads, taking care that 
the positive post on the hoard is con- 
nected to the positive terminal of the 
battery. Turning the right-hand switch 
will start the battery charging. 

This outfit is quite practical and serv- 
iceable. The maximum direct c 



tainable is four amperes; this can be ex- 
ceeded for short runs by using more 
lamps, but the jar will heat badly and will 
boil if the overload is continued too long. 
The outfit as described should give four 
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be charged 
ficiency ibi 
operating I 



uuously without overheat 
;r of storage batteries ma; 
1 series, and for high ef' 
! the preferable method o: 



he del 



Grindstone Frame Made from Part 
of an Old Bicycle 

By using part of a discarded bicycle, i 
Georgia farmer fashioned the 
ient foot - power 
grindston< 




ly 

one 

tempted to use an ordinary hand-power 
grindstone without the help of an assist- 
ant. The arrangement supplies a ball- 
bearing device which is very easily oper- 
ated. — Searle Hendee, Winnipeg, Can. 
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Oil-Wen Casing as Air Tank 
At a western oil company's shops, an 
oil-well casing, closed by welding at both 
top and bottom, 
serves as a com- 
pressed-air tank. 
The air is main- 
I t a i n e d at very 
' ^reat pressure in 
I this shop, and the 
I casing makes a 
[ safe receptacle for 
storing the air. 
Besides, being 
placed in a corner 
of the shop, it 
does not take up 




'aluable i 



It 




supported 
wooden base 
about 1 ft. above 
t h e f 1 o o r. The 
idea may be interesting to many small 
shops in the oil districts. — C. W, Geiger, 
San Francisco, Calif. 

Stand Attached to Tobacco Pipe 

A device that 
will prevent a to- 
bacco pipe from 
tipping over i s 
made by bending 
a piece of wire to 
fit on the stem 
and extend under 
the bowl. 

Repairing Auto Tire on Rim 
Cuts and holes in tires can be repaired 
very satisfactorily with cement and tire 
iM putty. It is quite 
"' a job, however, to 
get the cut 
cleaned out SO the 
cement will stick, 
especially when 
the tire is on the 
rim ; but it can be 
done very easily 
if the tire is de- 
flated and an ordi- 
nary wood screw 
clamp is placed on 
the tire, as shotvn. By tightening the 
screw, the cut will be spread out, and can 
then be easily cleaned with a stick and 
a rag soaked with gasoline. Apply ce- 
ment and putty before removing the 
clamp. This makes an extra good repair. 
— Chas. Albert, Chicago, IlL 




Tetttng Tool Sted at tfae Potkb 

Good steel may be easily distiniruished 
from poor-grade stock by the following 
simple means. Heat the Steel to a good 
cherry red, then hammer the surface well 
at the forge with a flat-faced hammer, as 
though the piece were being drawn ouL 
It is again returned to the Gre and heated 
to a cherry red, then plunged into water 
to quench it. The piece is struck with 
a hammer to make the scales come off. 
The surface left after this treatment is 
the index to the quality of the steel. 

If the entire piece scales off clean, 
leaving a white surface, the steel is of 
the best grade and about 100 points 
carbon; that is, one per cent. 

If the scales come off in patches, leav- 
ing a speckled surface, and the scales 
partly attached to the metal are very thin, 
the steel is of a good grade and about 75 
to 80 points carbon. 

If the scales come off in patches and 
the remaining scales are thick and heaiT> 
the steel is a medium-grade of 40 to Si) 
points carbon. 

If the piece does not scale off at all, 
it is very poor grade and low in carbon. 

If the fire in which the work is heated 
is smoky, the degree of whiteness under 
the scales will be less pronounced, but 
the scaling process will be no different. 

By these simple tests, the mistake of 
making a good tool from a piece of poor 
steel is avoided, as a piece of low grade 
sometimes gets in the rack with the good- 
grade steel. It is only necessary to test 
a small end. This may be done by cut- 
ting off a piece, or by leaving it on the 
bar, which will save the waste of any ma- 
terial. 

To Renovate Typewriter Ribbona 

Typewriter ribbons that have become 
dt^, causing the letter impressions to be 
faint, can be restored to good condition 
by putting a few drops ofany light ma- 
chine oil on their edges as they are 
wound. After the oil has permeated all 
parts of the fabric, which requires only a 
little time, the writing will be improved. 



Paraffin Repair* Leak in Float 

To repair small leaks in a hollow-metal 
float, the device should be placed in melt- 
ed paraffin, and rotated until the sorface 
is completely covered with the wax. Tliia 
treatment fills the holes, and serves also 
to protect the float from com»ioiif 
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Signs Made o( Gummed Paper 
[ Price signs for retail stores can be made 
_,_ mbining ordinary wrapping paper 
and gummed paper tape such as used in- 
stead of siring lo tie parcels. Suitable 
lengths of the tape arc stuck on a piece 
ot wrapping paper to form letters. If dif- 
ferently colored strips of tape are used, 
the attractiveness of the signs is in- 
creased. 

Protection for Film WhQe Scraping 

Motion-picture machine operali 
splice many films will find const 



Numbered Parking Spaces for Autos 

The method of numbering motor-park- 
ing spaces illustrated by the accompany- 
ing photograph has been found highly 
advantageous at a western naval base. 
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cemented together, great care must be 
taken lo avoid scratching the next picture. 
A 2 by 4-in. piece of sheet brass, riveted at 
one end lo a 3 by 4-in. piece, provides the 
necessary protection. The film to be 
scraped is slipped between the two pieces 
with the ed^c of the picture nearest the 
break held jusl under the edge of the 
smaller brass piece. The projecting por- 
tion of the film is easily scraped with a 
fcnift, while the whole film is kept from 
slipping by pressing down on the upper 
piece of brass. 



I Adjustable Countwsink on Drill 

e tool ill 
operali 




ted drills a countersink 
Tt is adjustable so that 
any depth of hole 
can be drilled 
The attachment 
fitted to an ordi 
nary twist drill 
consists of a collar 
containing a set 
screw and a plate 
made of hardened 
and ground tool 
steel. The plate, 
or cutting tool. 
fits into a flute of 
the drill, and is at- 
tached to the col- 
lar with a screw, 
required for each size 
r, Brooklyn, N. Y. 



The idea might well be employed about 
large industrial plants, or other places 
where numerous motor vehicles are in 
use. 

Thus, the officer who instructs an en- 
listed man to report to headquarters with 
a certain machine has only to say that it 
is in parking space No. IS. for instance, 
and the man knows exactly which ma- 
chine is meant. With the usual system 
it is necessary to designate machines by 
make, description, and even license num- 
hers, which causes considerable waste of 



Funnel Spout for Oilcan 

The spout-equipped 
oilcan illustrated is 
made by soldering to- 
gether a 1-gal. tin 
sirup can and an ordi- 
nary funnel. An el- 
liptical hole in the lid 
receives the funnel, 
which is cut diagonally 
across the flare, and 
fitted to the can. 




Spraying Removes Old Wall Paper 

Old wall paper should always be re- 
moved in order to insure a smooth sur- 
face for the new paper. To do this eas- 
ily, fill any common hand sprayer with 
clean water, preferably quite warm, and 
spray the walls and ceiling thoroughly. 
In a few minutes the paper will soften 
and can be quickly removed with the aid 
of a large knife, or spatula.— Milton P. 
Matthews, Chagrin Falls, Ohio. 
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Compressed Air tor Oiling Automobilie 



Many people try to avoid the disagree- 
able job of greasing auto springs, by 
applying a lignt oil to the side of the 
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spring, trusting to its tendency to "creep" 
in between the leaves. Some of it usu- 
ally does, but not enough to do much 
good. Of course the body of the car is 
first jacked up, so as to let the weight of 
wheels and axles open the spring as far 
as possible. 

If compressed air is available, or even 
a helper to work the tire pump, a blast of 
air directed against the side of the spring 
will usually carry a part of the oil in 
where it belongs. The sketch illustrates 
the method. A nozzle may be improvised 
from an old tire valve, as shown at the 
right. 

A little fine-flaked or powdered graphite 
mixed with the oil will make its effect 
much more lasting. — John A. Prior, New 
Haven, Conn. 

Ladle for Soldering Wire Jdnta 
Electricians will find the ladle illus- 
trated a convenience for soldering wire 
joints on ceil- 
ings, where 
the use of a 
torch is inad- 
visable. The 
bowl is made 
from a pipe 
reducer, mto 
the smaller 
end of which 
is screwed a 
plug. The rod is threaded and screwed 
into a tapped hole in the side of the re- 
ducer. A wooden handle completes the 
device. Cold solder is prevented from 





falling out of the ladle by the threads 
inside the reducer. — R. B. Miller, Sao 
Francisco, Calif. 

Cigar Ash Used as Silver PoUA 

Cigar ashes are excellent for polish- 
ing silver and nickelplated ware. Use a 
soft, slightly moistened cloth, or chamois 
skin, and dip it in the ashes; then rub 
the ware with a circular motion, fin- 
ishing with dry chamois skin. Cut glass, 
china, mirrors, watch dials, and electric- 
light bulbs, too, will acquire a high gloss 
with such polish. — At. Schaal, Red 
Cloud, Neb. 

Chip Guard for Brass Turning 

A guard, to pro- 
tect the eyes from 
flying chips when 
brass is turned on 
a lathe, is made 
from a small piece 
of tin. The tool- 
post screw holds 
the device in place 
on the tool. 

Removing a Broken Tap 

When a tap breaks off inside a hole, 
especially if the metal being tapped is 
iron or steel, it is quite a job to get 
the broken piece out of the tap. Often 
the most practical method is to soften 
the piece with a 
blowtorch in or- 
der to drill it out, 
but this method 
is by no means re- 
liable. 

Where it is pos- 
sible to use the 
part with a larger 
screw than bad 
been intended, a good method of extract- 
ing the tap fragment is shown in the dia- 



by the dotted lines, so as to fit into 
the flutes of the tap. After these holes 
are made, it is comparatively easy to 
knock the fragment around far enough so 
that half of the cutting edres of the tap 
come into the two holes, thus loosening 
the piece entirely. It can then be lifted 
or dropped out. It is now necessary to 
run a larger-size drill down the hole and 
retap it, substituting a screw of appro- 
priate size. 





Wood Bending and Forming 



Bv F. D. BURKE 



TN many lines of woodwork, such as 
■*■ the building of boats or canoes, it is 
necessary to use wood which is bent to 
shape. This is done by steaming the 
wood, or soaking it in boiling water, to 
render it mote pliable. Steaming is the 
better process, and methods of applying 
it to long pieces of wood will be de- 
scribed in this article. 

The bending of a piece of wood con- 
sists actually in stretching one side of it 
and compressing the opposite side. This 
is illustrated in Fig. 1. When a straight 
piece is bent to form a circular ring, the 
inner diameter of this ring will be less 
than the outer 
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without difficulty, an 
»hape while being dried out, the si 
will be permanent. When, however, 
wood is well dried out. and it is to be 
bent, it must be restored lu a condition 
similar to that of green wood. It is this 
effect which is accomplished by steam or 
boiling water. 

Tbe necessary materials for building a 
box for steaming long pieces can often 
be found around the home or shop. Such 
a box is shown in Fig. 2. Four boards 
of suitable length and width are nailed 
together to form a long box, and one 
end is permanently closed. An old var- 
nish can is fitted to the lower side of the 
box, as illustrated. The box is set on 
horses, and a hole is drilled in the bottom, 
jost large enough to fit the neck of the 
varnish can tightly. The can may be 
helJ firmly to the box by wire supports. 
'Yater it placed in the varnish can, and 
aa bumeT, an oilstovc, or a blowtorch, 
aJshcs the heat which converts it into 
The wood to be steamed is placed 



stuffing 



X, and the open end is closed by 
I piece of burlap i ' '"" 



joint must not, of course, be steam-tight. 




but it must be tight enough so that steam 
or air will escape from it verj slowly. 
The time required for thoroughly steam- 
ing a piece of \vood depends not only on 
its 'iize, but on its kind and condition 

When the wood is thoroughly steamed, 
the next problem is to hold it to shape 
until it IS dry Small hgbt pieces can 




It tbe Same Time 
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often be held merely by driving nails into 
a heavy board in such position as to hold 
the steamed piece to the proper shape 
when it is placed between them. In the 
case of heavier boards, it is necessary to 
resort to specially built forms, such as 
the one illustrated in Fig. 3. Whatever 
type of form is used, the wood should be 
allowed to remain on it for two or three 
days, if the best results are to be obtained. 



It will be found that the steaming has 
a tendency to open up the pores of the 
wood, causing it to gam or lose moisture 
rapidly, according to the humidity of the 
surrounding atmosphere. These rapid 
changes will cause cracking or distortion, 
if not guarded against. It is therefore 
advisable to protect the wood, by var- 
nishing or painting, immediately alter its 
removal from the bending forms. 



Wheelbarrow from Hot-Water Tank 

An efficient means for the transporta- 
tion of refuse, ashes, and other bulk ma- 
terials from one place to another can 
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An Old Water Tank, Cut 
in Half, Makes an EflB- 
cient Barrow for the 
Transportation of Aahet, 
Sand, and Other Bulky 
Materials 



easily be made from an old water tank. 
The tank is cut in half with a cold chisel, 
or with an oxyacetylene torch. The wheel 
turns on a long bolt, which passes 
through the tees at the outer end of the 
barrow, as shown in the detail drawing. 
The pipe frame is attached to the boiler 
with ordinary pipe clamps. The rests are 
made from ordinary flat-bar stock, and 
bolted to the handles and frame as indi- 
cated in the side view. — P. P. Avery, Gar- 
field, N. J. 

Making Oval or Flat Coil Springs 

The making of an oval or flat spring is 
a job which may prove troublesome, from 
the fact that such a spring, wound on a 
flat mandrel without proper precaution, 
will be difficult to remove from the man- 
drel. This can be obviated by first wind- 
ing the mandrel with paper, then winding 
the spring over the paper, and afterward 
heating the mandrel and spring suffi- 
ciently to char the paper. To avoid over- 
heating, melt onto the spring and paper 
some tallow or beeswax, and heat the 
mandrel till the tallow is just burned off. 
Before and after heating, hammer gently 



the flat side of the spring, on the mandrel. 
After hammering the second time, it is 
well to apply heat again, with some more 
tallow to prevent overheating. If the 
heat applied is not excessive, it will be 
found that the quality of the spring is im- 
proved by it, as certain internal strains 
in the metal are removed. 

The main benefit, however, is the ease 
with which the spring is removed from 
the mandrel after the paper has been com- 
pletely burned away. — James H. Beebee, 
Rochester, N. Y. 
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A Round File That will Not Stick 

In using a round file to enlarge a hole 
drilled in metal, there is always an annoy- 
ing tendency of 
the file to stick. 
Besides being 
troublesome t o 
pull out, the file 
may under such 
circumstances dis- 
tort the hole. 
Where much of 
this work has to 
be done, it is a 
good thing to pro- 
vide files with various portions smoothed 
down, like the one in the cut. Such a 
file is adapted for enlarging a hole to a 
diameter slightly greater than that at the 
point marked "diameter" on the drawing. 
The smooth portion provides a clearance 
space, to prevent the file from getting 
caught. 




ROUND FILE 



Lawn Laid like Carpet 

A lawn can be grown and trimmed to 
any desired shape or design, somewhat 
after the fashion in which one lays a car- 
pet. Grass seed is sown on thick canvas 
or burlap bagging, although any other 
cheap material will answer. This is kept 
moistened, and is speedily covered with 
a mass of verdure. The location for the 
lawn is carefully prepared, f^ving special 
attention to getting the stirace levd and 
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wetl fertilized. Then the grass mats are 
laid down in sections, with their edges 
touching, and lightly rolled to insure con- 
tact with the earth. The mats arc kept 
well moistened for several days, until the 
roots penetrate through the fabric into 
the soil, which they readily do. Eventual- 
ly the fabric disintegrates and the lawn 
becomes a permanent feature. — S. Leon- 
ard Bastin, Bournemouth. Eng. 

Lock for Pulley Pin 

When a pulley of the type shown is 
provided with a pin for keying it to the 
shaft, and holes 
through the rim for 
driving out the pin are 
necessary, it is pos- 
sible, by the method 
illustrated, to provide 
against danger of the 
pin working out. A 
long pin is used, and 
a piece of clock spring 
is formed to fit inside 
the rim. Two small 
lugs are soldered to 
■ as to fit into the holes 
pin cannot then work 
loose it is, until the 




the clock-spring, ; 
in the rim. The 
oat. no matter h 



CHMni 



; removed. 



Bit for Boring Large Holes 



Ad accessory merchant, making a spe- 
cialty of installing various new devices, 
made the brace bit illustrated for boring 
out different-size circular holes in the 
dash or cowl of automobiles to take 
clocks, speedometers, oil gauges, primers, 
and the like. 

The tool consisted of a square rod, 
with the end fashioned to fit into the 
liracc. The point end was ground round. 
A piece of flat saw steel was fashioned as 




*hown. with a pivot hole, an elongated 
slot, and a cutting edge. Holts of any 
iliamelcr within the range of the tool 
arc cut in cither wood or light sheet metal. 
Eton, D. C 



Filter Clarifies Ditch Water 

In irrigated sections, many farmers use 

water from the ditches for household pur- 
poses. This water, however, is usually 




Muddy Wa e f om hi I nga on D h Pt coUtet 
\b ough Sand »nd »vel F t Lijre • n o be 
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more or less muddy, but with a simple 
filler, such as the one described, it may 
be satisfactorily clarified. At right angles 
to the irrigation ditch, and connected with 
it, another ditch, from 4 to 10 ft, in length 
is dug. It is made a little deeper than the 
ditch carrying the water, and at the end, 
a large-sized joint of vitrified tile is set. 
Coarse gravel is tamped around the tile, 
and a layer placed in ihe bottom; a layer 
of finer gravel is put on this. A section 
of the short lateral dilch is packed with 
coarse sand. This is faced with a layer of 
gravel, and lastly, with large stones at the 
water's edge. 

In operation, the water percolates 
through the sand and gravel, rising in the 
tile, from which it may be dipped or 
pumped. Most of the impurities will he 
removed by the process and the water will 
be clear and cool. A concrete curb, or 
even a barrel, may be substituted for the 
joint of tile. 

Fiber for Hammer Handles 

A very substantial hammer handle can 
be made from common black or red fiber, 
which is often found in the scrap heap 
around electrical plants. Fiber bandies 
never split and seldom warp, if a well- 
seasoned piece is used. It is also found 
that the elasticity of the material is such 
as to minimize the sling which is felt 
when a blow is struck not exactly square. 
For riveting hammers the fiber handle 
is ideal ; it is not well adapted for heavy 
hammers. For the ordinary small rivet- 
ing hammer, a piece of fiber 1 by IVa by 
1! in. forms good raw material. It is 
roughed out on an emery wheel and fin- 
ished with a file.— Harry B, Slillman, 
Plainville, Conn. 



w 
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A Modem Back- Yard Swimming Pool 
small bath- 
in ihc plioto- 




IndudinE th« Pence ind ■ Small Bathhouic Tht» 
CoDci'ete.Switnmina Pool »■■ Buill (or Leu 

fraph. was built at a cost of less than 
$500. The lank is from 3 to 6 ft. deep 
and holds 12,000 gal. of water. 24 hours 
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being required for tilling with an ordinary 
garden hose. A "scum trough" around 
the edges of the pool slopes toward one 
end, where any overflow is carried off by 
the sewer. This trough also serves as 
u handhold 
bathers, and as one 
can never be more than 
bV-i ft. from the cdg< 
ihi- |)os*ibilily of acci 
dents Is greatly reduced. 
I'rt.sh water is run into 
the lank each day to 
make up for what is 
lost. The tank is coro- 
|i!'jlely drained every 
;hree weeks, by open- 
ing the 4-in, drain pro- 
vided at the lowest 
point: ihc bottom 
then scrubbed, the 
side walls given a thin 
"'■ coating of whitewash, 
and the tank is refilled. 
On alternate days about \'i lb. of chloride 
of time is mixed into the tank for the 
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purpose of sterilizing the water. 



efed. or 
exposed to the fire in 
winter, with sheet asbestos, which was 
fastened on by means of brass-head tacks. 
Both sides of the doors were given a coat 
I of fire-resistant paint, or lacquer. In sum- 
I Bier the doors are closed, shutting in the 
■"fireplace completely, so that it resembles 
' a cupboard set in the wall.— R. T. Town- 
send, New York. N. Y. 

Maul Made from Auto Piston 

I The piston from an old automobile en- 
Knc may be eacily converted into a maul 
br driving stakes and similar purposes, 
the wristpin ts removed, and a handle 
BEertcd in the pin holes, The piston is 
^etl with a concrete mixture composed 
f 3 parts teioegt and 1 part wmd, which 



should be allowed to set for several days. 
If available, melted lead may be used for 
filling the piston, and the delay of wait- 
ing for ihe cement to ?et will be avoided. 
— Chas. H. Peterson. Fulton, Wyo. 

Container for Brazing Flux 

In brazing joints, work which is roiwb 
and full of blowholes is often caused br 

the presence of 
moisti.re in the 

brazing flux. The 



m, 



readily whei 
posed to the air; 
it is possible lo 
keep it dry by 
using the 
tainer she 
the cut. The cover has a wire basket at- 
tached to Tit inside tlie vessel. The baiket 
is filled with unslaked lime, caldun 
chloride, or other material which abMirfai 
water more readily than the borax. With 
this cover on, any water which is present 
in the air of the container 
will be absorbed by the n^. 
substance, thus keeping :r 
dry. If ii is found that n'r 
of moiiitutc ia absorbed b 
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agent, a pan may be placed on the bottom 
of the basket to keep water from falling 
into the boritx. 



How to Make Brass Tubing Smaller 



Boring and Calipering Segments 

ll frequcnily happens that a mechanic 
is confronted with the problem of boring, 
in the lathe, a segment of a circle which 
is less than 180°. As a means of caliper- 
ing the work for close limits, it is pos- 
sible to clamp a piece of scrap on the op- 
IKMite side of the faceplate, but thi-- 
method is unsatisfactory, because it i^ 
often necessary to place a counterbalance 
in that position. Another way is to place 
an arbor between the centers, and caliper 
from its largest diameter to the arc being 
bored. This distance, plus half the 
diameter of the arbor, will be the radius 
of the arc— Geo. Lewis, Boston, Mass. 

Old Watch as Speed Counter 

Desiring to count the revolutions of a 
shaft, and not having a speed indicator 
handy, 1 struck upon the following idea, 
which answered very nicely. Having on 
hand an old dollar 
watch, which was 
minus the minute 
hand, I fitted a 
piece, as shown in 
Mii-uTf nwo the sketch, over 



■^^ 



slotted 
. tight 





with a hacksaw, : 
fit over the knob. The othe 
filed so as to present three sharp edges, 
which take hold in the center hole of 
the shaft. With the piece pushed over 
(he winding knob, the point is placed in 
the shad center. By pushing the watch 
against the shaft, the gears which revolve 
the hands are brought into mesh, and the 
nnmber of revolutions of the hour hand 
are counted. The second hand on some 
watches can be used to show how much 
time elapsed. On the watch used by the 
writer, it required six revolutions of the 
winding knob to make a complete revo- 
lution of the hour hand. The number 
of revolutions per minute of the hour 
band, multiplied by six, thus gave the 
aomber of revolutions of the shaft. Al- 
though not adaptable to ver>- high speeds, 
' 's method answers very well on speeds 

1 1,000 revolutions per minute. — R. 
/l^ 



eter. Brass tubing with Ha-in. wall was 
to be used, but the only stock obtainable 
had an inside diameter of 1.007 in. So a 
large cast-iron washer, about % in, thick, 
was bored out, and one side flared enough 
to admit the bushings. Then the brass 
tubing, cut to length, was squeezed 
through the cast-iron die in a large vise, 
using a piece of pipe as a distance piece, 
and was reduced in inside diameter to 
0.997 in., allowing .003 in. to be removed 
with a 1-in. hand reamer. The bushings 
were lubricated while being pressed 
through the die.— H. H. Parker, Oakland, 
California. 

Shovel Harvests Cabbage 

A cabbage harvester that will do away 

with a great deal of stooping and bend- 




cutting edges are pushed against the 
stalk, and a slight pressure severs the 
head. The cabbages may be cut and 
tossed directly into the wagon. Equipped 
with such a tool, one man is ab' 
crease greatly the amount of w 
to perform it with less fatigue than by 
the ordinary method. — Violet Johnson, 
Rockford, IIL 
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Removing Carbon with Wire Brush 

The ordinary carbon scraper is a more 
or less unsatisfactory tool, especially 
where the only access to the piston and 




A Ciibon Remover Which Hm ■ Very Direct and 
Poiiliit Action ii Hade from Stranded Steel Clbte 



cylinders is through the spark-plug hole, 
A special tool for the purpose consists of 
some siranded-wire cable and a piece of 
brass tubing. One end of the tube is bent 
slightly, as indicated in the sketch, the 
wire cable is placed through the pipe, 
and the end frayed or untwisted. The 
opposite end of Che cable is taped and 
wound with twine, to afford a convenient 
handle. 

The tool is used as illustrated; gripping 
the pipe with the left hand, the right hand 
is used to move the cable back and forth 
in pump fashion. The projecting prongs 
scour the piston head and cylinder walls. 

After the carbon is pulverized, the mo- 
tor is run for a few minutes with the 
spark plug left out, when the suction and 
compression of the piston blows most of 
the loose carbon out of the exhaust port 
and the plug opening. A piece of steel- 
wire cable should be used in making this 
tool; soft-iron wire is not stiff enough to 
be effective. 

Electric Tire-Theft Protector 

The automobile driver who has just ex- 
perienced the loss of a spare tire by theft 
may be interested in the possibility of an 
alarm to sound a warning whenever the 
spare tire is detached by an unauthorized 
person. Such an alarm can easily be 
rigged up by building a small contact 
spring onto the tire tiolder, in such a way 
that when the tire is in position, the 



spring is held out of contact, but when the 
tire is removed, the contact is closed. The 
device should be connected in parallel 
with the horn button, so that when both 
the switch and contact are closed, current 
will be supplied to the horn, which will 
thus blow continuously. The switch 
should, of course, be placed in some con- 
cealed position, and the contacts should 
be installed in such a way that they will 
not be conspicuous. — C. S. Cierpik, Chi- 
cago, III. 

Rotating-Disk Reamer 

A drill or reamer, which was found use- 
ful for rough-boring cored holes, was 
made from a piece of shafting, slotted 
across its end. Two 
hardened steel disks 
were inserted so as to 
revolve freely on a pin 
which passes through 
their centers. These 
disks are ground to a 
bevel alt around, and 
are inserted so that 
the sharp edges are 
away from each other. 
The drill is used in 
the same manner as a 
twist drill, though it 
cannot be used to start 
a hole, but only for enlarging. It is found 
to stand up better than a twist drill on 
scaly cast iron, as the cutting is done by 
longer edges. A hole produced by such 
a drill will be almost as smooth as that 
left by a reamer, though it will not, of 
course, be as straight. 



Eccentric Wrench for Stud Remonl 

The wrench illustrated will remoTe 

studs of various diameters in the mtoi- 

mum of time. It is simple to construct. 





A Ktvenlble Wnnch, Which Grip* by Mtxnt of 
Eectairic, It EB*ctl*< in Haodliat Stnda 



consisting mainly of a steel circular-ended 
handle. This is drilled to accommodate 
the largest size of stud which it is de- 
sired to remove. A hole is also drilled i 
for the insertion of a pivot pin, for an 
eccentric damp. 




The clamp roller is of steel, knurled 
and hardened, and is fitted to revolve 
freely in a sav^ed slot. The eccentric 
clamp permits either the insertion or re- 
moval of the studs, as is desired. In 
work on gas and steam-engine cylinder 
heads, a wrench of this type saves con- 
siderable time; also (or turning pipe and 
rods, this tool can he used to advantage. 

Vacuum Lamp for Acetylene Work 
It is well known that when working 
with explosive gases, as is necessary in 
acetylene welding, an open light must 
never be used. Not only is it advisable 
to use an electric lamp, but it should be 
well protected. It has been found, more- 
over, that it is a distinct advantage to use 
a vacuum bulb rather than one of the 
modern gas-filled type, because in case 
of the breakage of the bulb, the filatnent 
of the vacuum lamp will be consumed in- 
stantly. In the gas-filled lamp on the 
other hand, the filament may retain its 
incandescence long enough, after the 
breakage of the glass, to ignite an explo- 
sive gas. 

Windmill Sign Made from Bicycle 
This windmill sign was constructed for 
S bicycle shop, but it could be used to 
attract attention 
in many lines of 
trade, as it is the 
moving object 
that always 
catches the eye. 
The material can 
be obtained for a 
few dollars, as a 
"wheel" that has 
outlived its use- 
fulness will sell 
for very Httie, and 
the other parts of 
_ti are two short pieces of lumber, 2 
\ in. and 4 by 4 in. Blades, which 
! the wheels to revolve, are cut out 

I and fastened firmly to the spokes 

and the rims at a slight angle, to catch 
the wind. The windmill is made to face 
the wind by a blade, shaped like the 
feather end of an arrow, which may be 
cm from thin wood or sheet metal. The 
upright timber must be solidly set on the 
roof, and well braced; the crosspiece that 
carries the bicycle is pivoted to this by a 
large bolt so that the device will turn 
easily in a light breeze. Such a sign can 
be Jua^c.in.sfiife hours, and will show 
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Agitator for Mixing Liquids 



A bacteriologist in a western agricul- 
tural college, confronted by the neces- 
sity of having a solution 
flasks agitated for two 
constructed the ma 



amount of laboi 
his laboratory stalT, 
Ordinary horizontal 
shaking would not 
do, because it al- 
lowed the heavier 





A Micbjnt Built br ■ BuciiHotoelat A«ila»> a SdIu- 

tiOB wilh > Motion Appipiimating Thil 

of the Hind in Shaking K 

remain there, the lighter elements sim- 
ply washing back and forth over them; 
the downward thrust such as is given 
to a bottle shaken by hand, as well as the 
horizontal motion, had to be imitated. 
This was accomplished by setting two 
of the hinged legs nearer the center, as 
shown in the cut. Varying thrusts of 
the connecting rod were obtained by bor- 
ing holes in the driving wheels at differ- 
cnt distances from the center. Cone pul- 
leys gave variable speeds, A small elec- 
tric motor furnished the power. 

Wrapped in a towel, a flask was placed 
in the rocking box as shown in the cut, 
the switch was turned, and the machine 
did the rest, agitating the contents of the 
flask just as effectively as by hand. 

CA restaurant owner, annoyed by the 
supply of drinking water in his cooler 
giving out during a rush, place( 
cooler a float valve, which automatically 
refilled the tank whenever the water got 
below a certain predetermined \e,N^\, 



A Stereotyping Outfit for the Small Newspaper Shop 



IiyHE allLiremeiit of molten linotype 
I* metal has caused many printers in 
tountrj' -newspaper shops to experiment 
■ith stereotyping. Few who have been 
Ul (he game eight or len years have not 
iried il. Some results have been good, 
considering the crudity of means avail- 
able. 

The first essential is a casting box. In 
case of necessity, it may be made from 
two old mounted electrotypes, three 
strips of wood, and two to four clamps. 

k This is not an outiit that will stand con- 

^^^^tinucd service, because of the warping 
^^^Hbf the wood, necessitating frequent re- 
^^^Blacing of parts. If metal parts are 
^^^^ubstituted. the difficulty is overcome. 
^^^ With this in view, two flat cast-iron 
plates, as illustrated in Fig. t, may be 
picked from the scrap pile of the local 
junk dealer. A convenient sijie for the 
making of small castings is 8 in. by 15 in. ; 
this size will accommodate a three- 
column, 10-in. casting. It is sometimes 
possible to make a heading six or seven 
columns wide, in a box of this size, by 
casting in two parts and carefully joining 
the ends. The cast-iron plates should be 
at least 1/2 i"' thick. Each should be fin- 
ished smooth on one side, and polished. 
Attach a handle to the upper plate, con- 
sisting of an iron rod welded to it, and 
covered with a wooden jacket. Bevel a 
wide slot in one end of the same plate, 
this to be the "pouring" end. 

The casting box is completed by the 
three metal strips, shown in Fig. 2, which 



Br H. W. SMITH 



will hold the plates apart and give thick- 
ness to the casting. At this stage it must 
be decided whether the castings are to be 
type-high or thin, in the latter case ne- 
cessitating wooden mountings. The thin 
plate is more easily trimmed, and more- 
over it "ties up" less linotype metal, but 
it is more difficult to cast. The metat is 
more likely to chill while being poured. 
because the volume is small ana tne con- 
tact surfaces are close together. With 
such an outfit as this, therefore. It __ 
better to make the castings typc-hieli. 
For this purpose, procure three stnps 
of scrap iron. Dress and polish them 
to a width of about ^ in. and a depth 
of .917 in,, or .001 in. less than lype- 
heighl. Weld the short strip to one of 
the long ones, at an angle of 90", thus 
making two strip units. 

A stand or base for the casting box 
may be made from a stout wooden box, 
sawing through the box at an oblique 
angle, indicated in Fie. 3. Remove the 
sides : nail a board to the sawed ends, 
and brace well inside. Nail a woodci 
cleat across the top surface neat thi 
sawed end. Lay the lower casting plate 
on the top surface, with one end resting 
against the cleat. Procure four stout 
C-cIamps from a hardware store; fo 
casting box of this size only two will be 
needed at a time, but it is well to have 



The stereotype, as is well known, is a 
casting made by pouring type metal into 
a paper mold, which is known as a matrix 
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or "iHBl." The process is used on news- 
papers of large circulation, all the print- 
ing being done from stereotype plates, 
rather than from actual type. The pur- 
pose for which the outfit here described 
IS intended, consists rather in the making 
of small stereotypes from mats that 
are commonly supplied by national ad- 
vertisers to their local representatives. 
The print shop which is equipped with 
the stereotyping apparatus here illus- 
trated, will be able to make use of these 
advertising mats, thus getting advertis- 
ing business that might otherwise have 
to be refused on account of inability to 
make the necessary stereotypes. 

Cut from the sheet the desired portion 
of the matrix or mat, taking care to divide 
equally the tlat depressed space surround- 
inp the image. Cut out a piece of thin, 
stiff paper, having the same width as the 
mat to be cast. Paste it to the mat, 
lapping over as shown in Fig. 3. See 
that the paste is thoroughly dry, and then 
lay this mat unit on the lower plate; the 
paper is to serve as a pouring flap. Place 
the two metal strips on the depressed 
ed^es of the mat. taking care that the 
Strips are in proper alinement with the 
lines of the mat image, and also that the 
strips do not cover any lines to be cast. 
See that the ends of the metal-strip units 
loin closely, to prevent leakage of metal. 
Lay the upper plate on the strips, and 
clamp the casting box together, as in 
Fig. 4. Tip the mounting box over on 
the oblique end, carefully skim the metal, 
and ladle it quickly, as illustrated in Fig. 
5, into the open end. Good results can 
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also be obtained by using a piece of old 
mat lapped over the good one instead of 
thin paper, except that the pressman is 
then more likely to have to correct un- 
even thickness of ihc casting, by pasting 
paper to the back of it. 

After two or three minutes the metal 
will have "sel," then remove the clamps, 
the top plate, and the two metal strips. 

To insure success with the first cast, 
the casting box should be healed. This 
may be done by leaving out the mat and 
filling the box with molten metal. The 
mat should also be warmed in advance, 
to prevent blisters on its surface. 

If an inside mortise is desired, saw an 
old wooden electrotype mounting to the 
required shape, and lay it on the surface 
of the mat in the proper place. Fasten 
with two brads, inserted from the back 
of the mat. After such a casting has 
been made, care should be exercised iti 
loosening the mat from the wood, which 
is now gripped solidly by the metal. The 
wood may be removed with a chisel. 

The most laborious part of the process 
— unless the shop is equipped with that 
very useful machine, the saw trimmer — 
is sawing and trimming the castings. A 
vise and a carpenter's handsaw will an- 
swer that purpose, as linotype metal will 
not dull a wood saw as quickly as one 
would expect. A coarse flat file or rasp 
will smooth the edges. It is not easy to 
trim the plates square unless a "shoot 
board," or squaring plane for wood i. 
soft metal ts provided. This may be 
bought from a photoengraving supply 
shop for $50, or thereabout. 



Cooling Tank for Water Syatenis 

The occupants of a western farmhouse, 
finding the supply of drinking water in 
the summer unpleasantly warm, sought a 
remedy for the inconvenience. The water 
came from an elevated supply tank, which 
became heated quite easily by the sun's 
rays. The length of underground pipe 
line between the tank and the house was 
not sufficient to cool the water, so an old 
hot-water boiler was procured, and was 
laid in a pit at the lowest point of the 
pipe line. The pipe was connected so as 
to lead through this tank, and the ar- 
rangement had the desired result of keep- 
ing the drinking-water supply cool, 

CBefore putting the razor away draw 
the blade across the hair several limes. 
The oil in the hair leaves a film on the 
I its becoming rusty. 




Valve Grinder Made from Auger 

An old auger bit of the proper s 
readily made into a valve-grinding loot 
which will fit into any 
ordinary bit brace. 
The bit can be sawed 
through at about the 
point indicated by the 
dotted line in the 
drawing, being first 
annealed for easy cut- 
ting. The remaining 
stub of the bit is filed 
out, so that the legs 
at Ihc two opposite 
sides fit the holes in 
the valve. In a garage 
where various kinds 
of valves are encoun- 
tered, it is convenient lo have several 
tools of this type made in a 
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Scuffle Hoe Made from Saw 

i tile scuffle hoe thai gets tlie weeds 
(he ground. Such a hoe U easily 
A short section of a worn-out 
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A ScaBIc Hot. for Gettine 41 ihe Weedi undct the 

Surface, ia Hade Icom ■ Piece el Saw Sleel 

crosscut saw, a piece of heavy band iron, 
and a discarded broom handle, together 
with a few stove bolts of proper size, are 
all the parts required. The section of the 
saw should be about 6 in. long, and the 
piece of band iron about 18 in., ,of which 
a foot is to be bolted onto the handle, 
while the remaining 6 in. is to be bent 
at an acute angle, so that when the saw 
section is bolted onto the band iron, it 
will tend to work into the soil, or "scuffle" 
when the hoe is drawn toward the worker. 
All necessary holes should be drilled be- 
fore attempting to assemble the hoe, but 
the band iron can be bent after the hoe 
has been put together, and thus the best 
working angle can be found by actual 
trial. Keeping several sections on hand, 
sharpened ready for use, is a great con- 
venience. 

Such a tool can be made either to be 
drawn toward the worker or pushed away 
from him, as seems easiest for the individ- 
ual worker. This is done simply by bend- 
ing the band iron either more or less than 
a right angle. Setting the saw section 
at an acute angle to the width of the iron 
pivcs the hoe more of a cutting action 
m its work on the roots of the weeds.— 
C, L. Meller, Fargo, N. D. 

Quick Method of Curing Haras 

A quick method of curing hams for 

B^jionte consumption consists in burying 

^them in hot salt (or 10 to IS minutes. 

The hams are first covered with simp, 

s to give them a sweet flavor. An iron 

tetlle is about half filled with salt and 

I heated nnUl tbe salt ia hot enouj 



to snap. The salt should be continually 
stirred to prevent its scorching. A small 
ham or shoulder will be done in 10 min- 
utes, a large one in 15 to 2U minutes. 
After taking the hams from the salt, they 
should be placed in a cool, dry place for 
a few days, when they are ready for con- 

The action of the hot salt on the juices 
of the meat makes a solution that is 
strong enough to check bacterial develop- 
ment. The hot-salting method has the 
advantage that it can be used in mild 
weather when there is danger of meat 
spoiling with the usual method. — C, T. 
Conkltn, Columbus, Ohio. 

Hand Horn Operated by Foot 

A hand horn 
for automobile or 
truck is easily op- 
erated by the heel 
of the foot, if set 
on an angle iron 
under the floor 
board, as shown 
" the 





drawing. 

Clamp for Drying Straw Hat 
The life of a straw hat is brief at best, 
and water is one of its worst enemies, as 
the brim usually warps out of shape in 
drying, and the appearance of the hat is 
spoiled. One 
remedy for this is 
to place the hat 
on a table and 
weight the brim 
down with several 
books or other 
heavy articles, but 
if the hat has to 
be hung up in a crowded office this can 
hardly be done. A simple homemade 
clamp can be made from two pieces of 
thin board for holding the wet brim 
straight while drying, which will preserve 
the appearance and life of the hat. A 
hole is cut in the upper piece sufKcicntlv 
large to admit the hat crown, and both 
boards are hinged together, as shown. A 
button fastener on the bottom Iioard 
holds the hat tightly between the clamp. 
A number of holes are drilled in both top 
and bottom of the clamp to allow the air 
(o circulate and expedite drying. 

CA M«-in. hole drilled in the pipe, just 
above the pump cylinder, permits 
' to drain, and prevents bti ' 
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How to Keep Artist's Brushes 

Every user of small gil-paint brushes, 
or artist's brushes used in oil, has been 
annoyed by the problem of keeping them 
clean after use. !t is hardly possible to 
wash ihem. in kerosene, so clean that ihey 
vrill not harden go exposure to the air. 
Instead of attempting to do this, a good 
way is to cover the hairs with a thick 
coat of vaseline before putting them away. 
Vaseline does not dry out easily, and it 
is found that the brushes treated in this 
way show a better condition and a longer 
life.— Carl Busch. Paso Robles. Calif. 

Hand Cutter for Thin Washers 

For cutting thin washers out of paper. 
rubber, or soft leatber, it is convenient 
to have a tool which can be manipulated 
with one hand, while the other is em- 
ployed in holding 
the work. For 
such thin mate- 
rial, a tool with a 
handle is often 
more useful than 
the ordinary one 
intended to fit in- 
to a bit brace. 

The tool illus- 
trated is adjust- 
able within the 
limits determined 
by the length of 
the adjusting arm. 
The adjustment 
is made by un- 
screwing the bot- 
tom part of the 
handle. _ which 
permits the upper part to slide down 
enough to loosen the adjusting arm. 
After the arm has been set for the radius 
desired, the handle is again screwed up, 
clamping the arm under the screw head. 
The feather prevents the upper piece of 
the handle from turning with the lower 
piece, and a grip can thus be obtained 
for tightening up the tool. 

An old G!e handle is good raw mate- 
ria! for the handle of the tool. A phono- 

o the 

L center pin. The 
adjusting arm is cut out with the back- 
saw from a piece of thin sheet steel, and 
a blade may be ground out from an old 
hackuw Made. A piece of steel wire, 
soldered into a groove in the side of the 
tcrew to act as 'a feather, completes the 
inatcrials required. — Chas. S. Rice, Wash- 



Auto Wheel Operates Tire Pump 








of an auto wheel, and be driven by the 
engine. 

First, drill a hole in the free end of the 
hub-cap wrench, and lit it with a strong 
bolt, as shown. Two nuts hold the bolt 
solidly against the wrench, while a third 
nut acts as a stop for the pump rod, and 
the wing nut holds it on the bolt. Ar- 
range two set screws on the wrench, so 
it will stay in position on the cap. Make 
a threaded sleeve and put it on the end 
of the pump rod, in place of the nut that 
holds the wooden handle. Then fit an 
cyebolt in the open end of the sleeve, to 
slip over the boh in the hub-cap wrench- 
Arrange a second eyebolt in the foot 
plate of the pump, and fasten a bolt or 
pivot to the edge of the running board 
of the car, around which this cyebolt can 
oscillate. Set the bolt at such a distance 
from the hub that when the pump rod is 
drawn somewhat less than halfway out, 
the hub-cap wrench will be in a per- 
pendicular position. 

Then, by jacking up one rear wheel, 
blocking the other, and slarling the 
motor, the pump will be made to operate, 
and the tires will be rapidly pumped up 
through a hose, which should preferably 
be made long enough to reach all four 
of the tires. 

Felt Hat for Filtering Oil 

A simple oil filter is made by suspei 
ing an old felt hat inside the rim of ¥*" 
can or other container. The brim of the 
hat is bent over and tied with cord to 
the outside of the vessel. The inverted 
crown is filled with oil. which filters 
through the felt, any dirt or other for- 
eign matter contained in it thus being et 
feetively removed. 



s-Bunung Instantaneous Water 
Heater 
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with parts taken from a 
line stove. It will heat 
stantaneously. 

Four pieces of light angle iron form 
the framework, and serve as legs; they 
may be placed any convenient distance 
apart. They should be tied together at 
intervals by cross angles riveted in place, 
the upper four serving as a support for 
the water tank, which is made of sheet 
iron, just large enough to fit snugly be- 
tween the posts. 

Near one comer of the tank bottom, 
provision should he made (or a length of 
ii-in. brass or copper tubing, which is 
to be firmly held in place by lock nuts 
and leather washers. About IS ft. of 
this tubing will be required. The end 
connecting to the water tank should be 
[threaded for a nut, and the other end 
^for a water faucet. About 10 ft. of the 
^ tobing. nearest the faucet, should be 
formed into a spiral coil, the (urns de- 
creasing in diameter as they near the 
outlet. 
At the lower end of the coil is mounted 



a burner taken from the stove, the con- 
necting pipe leading out through the side 
of the heater and thence up to a small 
supply tank secured to the framework 
near the top. At any convenient point 
on this supply line, a valve is placed for 
regulating the flow of gas. The frame- 
work is covered with squares of sheet 
iron, cut from the stove. These should 
be riveted to the angle-iron legs, or held 
in place by small stove bolts. 

For lighting the burner, and for access 
to the coil, a door should be left in the 
side. This may also be of sheet iron 
taken from the stove, hinged along the 
back edge and reinforced with angles or 
strap iron. When completed, the heater 
should be given a coal or two of black 
enamel. 

Soft Heads on IHston Pin 

One of the most vital of gas-engine 
troubles is caused by the piston pin work- 
ing loose so that it 
cuts grooves in the 
cylinder walls. The 
only remedy is to re- 
bore the cylinders and 
put in new oversize 
pistons, or gel new 
cylinders. However, 
the piston pin shown 
in the sketch will not 
injure the cylinder if it comes loose. In 
fact, several such sets have been in serv- 
ice over a year. The ends are protected 
by soft-brass pieces, as shown. The tip 
should be made to a close fit, and pressed 
on. — S. E. Gibbs, Ames, la. 

Sandpaper Pencil Pointer 

A very convenient pencil pointer is 
' i from a block of wood, about I by 
2 by 5 in., and a 
strip of fine sand- 





pa p c r. 



A V- 



shaped groore ii 
cut along iht 
block; the sand- 
paper is prcs»rd 
into ilie groove, 
and tacked at the 
side. The diud- 
vantage of the common pointer, in gen- 
eral use among draftsmen, is thai it t» 
hard to give pencils a long enoogb 
point; this i« overcome In the device 
illustrated, as it has plenty of clearanre 
for the pencil, back of the poini to be 
sharpened. — Forrest Benson, Boulder, 

Cell 
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Sabber Bands for Head Lettuce 
In order to produce the best head let- 
tuce, each head should be tied up so that 
it cannot spread out to become tough and 
green. This can be done wilh twine, but 
a more convenient way, by which good 
results have been obtained, is to use rob- 
ber bands, made from an old Inner tube. 

Pincushion on the Sewing Machine 

A very useful 
thing on a sewing 
machine is a pin- 
cushion, made of 
a piece of ftannet 
wound around the 
machine as 
shown in the 



Installing Strainer in Hand Pump 
. An ordinary hand pump had been giv- 
ing mc a good deal of trouble from small 
Stones and other such dirt being drawn 
up through the pipe, and _ 
then becoming lodged in the 
lower washer or 
valre. Whenever 
this occurred, the 
paiDp ceased to 
deliver water, and 
it was necessary 
to ilismantle it to 
remove the stones. 
To overcome this, 
t have installed 
the strainer illus- 
trated in the draw- 
ing. It consists of 

a piece of ordinar>- UttMoT^ II """ 
wire window 
screening, prefer- 
ably coppered or galvanised, rolled into 
a tube, and soldered at each end to a 
collar made from the metal top of a vase- 
line bottle. One of the tops should have 
a bole made in its center, large enough 
Sot water to pass through. The strainer, 
thus completed, is placed in a pipe tee, 
connected as shown. All water drawn 
op by the pump is thus strained through 
the screen wire, and no stones or large 
particles of dirt can pass through. After 
the screen is placed in the tee, an ordi- 
nary pipe plug is screwed in, not too 
tightly to prevent the escape of the wa- 
K« *"" •'•e entry of the air. To clean 
the pipe plug is removed, giving 
; to the screen. — Chas. H. McMa- 
, Fla. 





Table for Use in Automobile 

A woman, under a physician's orders 

;o remain most of the tim'e out cf doors. 




It Sitttins Columo. It 1) 
Ea>Llyl)ciachabI( 



solved the problem of an outdoor work- 
room in this manner: 

The small coup^ she owned was 
equipped with a table, compact enough 
to be stowed in the back of the car when 
not in use, and strong enough to support 
a typewriter. This table was nothing 
more than a straight board, 27 in. long 
by II in. wide, fitting in between the 
closed door of the car and the steering 
post. The right end of the board rested 
on the metal rod on the door, and was 
kept from slipping forward by a stay 
piece on the underside. The left end of 
the table, shown in the photo to the right, 
had a large notch cut in it. to fit around 
(he steering post. Two cleats were nailed 
on the underside r the one under the 
outer edge a triangular-shaped block, 
placed so that the hypotenuse face rested 
against the steering post; the other pro- 
jecting backward underneath the board 
for 4 or 5 in., so as to rest upon the steer- 
ing wheel. A strip of adhesive plaster, 
wrapped around this inner cleat, protected 
the wheel from injury. A button, about 
5 in. long and rounded at the end where 
it came against the steering post, was 
screwed down above the inner cleat ; when 
in position, this button projected out over 
the notch, and prevented the table from 
slipping down the post.— Ethel Van Cise, 
San Diego, Calif. 

Opera Glasses Enlarge Drawings 

To enlarge small printed plates or 
drawings for studying lines and details, 
which is especially desirable in pen-and- 
ink work before redrawing to larger scale, 
use a pair of cheap opera glasses. After 
redrawing, reverse the glasses, and the 
work is shown properly reduced. 
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Frame for Painting Rowboati 

To lightm the labor of painting row- 
boats and canoes, particularly if a number 
are to be painted, the frame described 




herewith will prove its value, as it allows 
the boat to be turned as the work 
progresses, and makes the job fast, clean, 
and systematic. In addition, it is adjusta- 
ble to various sizes of boats. 

The run, or foundation for the frame, 
should be made considerably longer than 
the largest boat to be painted, so the end 
horses may be pulled away from the boats 
without pulling them off the run. If one 
plank is not long enough for the run, 
two or more of the same width may be 
lined up and fastened, flat side down. 

No definite measurements can be given 
for the end horses, on account of the 
variations in size of boats. However, for 
the average boat the base should be at 
least 4 ft. wide, and the upright support 
about 3 ft, high. Material for the base 
should be of the same size as that used 
for the run. The end post is mortised to 
the base; mortised joints should be used 
wherever possible, as additional strength 
is thus obtained. The bottom crosspieces 
of the end horses are bolted to the braces 
and uprights, A piece will have to be 
removed from the center of these bottom 
crosspieces, to accommodate the run and 
base. When assembled, the bottom edge 
of the crosspieces should just clear the 
floor, without scraping. A metal guide, 
as shown in the drawing, is attached to 
the outer end of the bases, to keep the 



end horses in line with the ran. Large 
pointed screws, with wing nuts attached, 
are provided at the inner ends of the 
bases for regulating the distance between 
the supporting horses. The points of 
these screws should pro- 
ject through the bottom 
of the base when screwed 
down, and pierce the 
surface of the run, so as 
to hold the horses tight. 
By releasing the clamp 
screw, the horses may 
be slid along the run 
freely. 

Near the top of each 
upright a hole is bored, 
as shown, so that a piece 
of IV^-in. pipe will make 
a tight fit in it. These 
are the bearings for the 
bracket shafts; be sure 
that the holes are equi- 
distant from the base. 

The size and shape of 
the iron brackets will de- 
pend largely on the style 
of the boat, although 
those shown will accom- 
modate the average flat- 
bottomed boat. For round-bottomed boats, 
let the horizontal legs twist a trifle upward 
at the outer comers, to grip the round 
bilge at a better angle. Make the bottom 
screws quite long, to allow freedom of ad- 
justment. The top clamps may be short 
— ^just long enough to grip the top of 
the stern or fit over the transom. A 
square hole is cut about the center of 
each bracket, into which is riveted the 
square end of the steel shaft. As men- 
tioned above, the shaft revolves on pipe 
bearings. A collar is pinned on the 
bracket end of the shaft, and a nut and 
washer on the other end can be tightened, 
so as to hold the boat in almost any posi- 
tion. 



Music Kept I 



Back of Piano 



One user of a piano manages to avoid 
the untidy appearance of sheet music 
scattered over the top of the piano, 
without the expense of providing a 
cabinet for it. The piano was set at a 
45° angle across the comer of a room, 
and on the back of it were attached six 

fiockets, made from ordinary canvas, each 
arge enough to take sheet music. Each 
pocket was held in place by seven smalt 
wood screws, with washers under the 
heads, to prevent tearing the canvas. — 
Jas. E. Noble, Portsmouth, OnL 
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tomizer Injects Carbon Remover 
into Cylinders 

Most molorists have tried ihe various 
liquid carbon removers, and although 
many believe in this treatment, few give 
it a fair trial. The liquid, poured into the 
cylinder through a spark-plug hole. «an 
only reach the piston and valves; there is 
no way of telling whether these parts are 
completely covered unless large quantities 
are used, and then the liquid is likely to 
g«t into the crankcase. 

An atomiier, such as used for spraying 
the nose and throat, makes it possible to 
apply the carbon remover to almost any 
point without wasting the fluid. An ato- 
mizer with a long no/ite should be ob- 
tained: if the shape is not exactly right, it 
can be bent to suit by warming the hard- 
rubber tube over a flame, or in hot water, 
and holding it in the shape desired until 
cool. 

Bracket Barrel Support 

When putting an oil 
barrel on the table or 
workbench in the 
shop, two shelf 
brackets, screwed 
to the table, will 
make a satisfac- 
tory support to 
keep the barrel 
from rolling oflf 
the table on which 



Ruling Paper with a Comb 
A simple but satisfactory way of ruling 
a number of parallel lines on paper is 
to place a sheet of carbon paper, face 
down, upon it. 
and then to draw 

der moderate pres- 
sure. A smooth 
sheet of blotting 
paper makes the 
best foundation. 
A straightedge 
should be placed at one side to serve as 
a guide, and the carbon paper should be 
fastened down at one end with thumb 
tacks. If lines spaced farther apart are 
desired, every other tooth may be re- 
moved from the comb, or every third or 
fourth one only left in place. By going 
aver the paper a second time, having it 
jifht angles, cross-section paper 



Automobile Becomes Locomotive 

for Narrow -Gauge Railway 

The peculiar locomotive shown in the 
photograph was built for use on a bridge- 






building job, in western Arkansas, The 
boss in charge _of the job bought an old 
touring ear with a worn-out body, but 
with its power plant stil! in good condi- 
tion. The cliief mechanic built a narrow- 
gauge chassis with flanged wheels, and 
then mounted the old engine on this 
frame, shortening the transmission shaft 
to fit the shorter wheelbase. The differ- 
ential unit was hung within the car frame. 
and two small sprockets were mounted 
upon the old driving axle, which had been 
cut off at both cuds to fit flush with the 
car sills. From these sprockets chains 
were run to larger sprockets, on both 
axles of the car. The tooth ratio was 
such that the speed was cut down to 
about 20 miles an hour, with the "loco- 
motive" pulling a full load. — John B. 
Woods, Little Rock, Ark. 



Drill for Fiber and Soft Metals 



The drill illustrated is the 
great deal of experitr 
material as fiber and 
bard rubber. If these 
substances are drilled 
with a tool sharpened 
in the ordinary way, a 
very rough edge and 
often an irregular hole 
will result. A drill 
ground as shown will 
cut a clean, smooth 
hole to a quite ac- 
curate size, and will 
do the work faster 
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Ash Sifter Prepares Potting Soil 



The photograph shows how an ordi- 
nary rotary ash sifter may be used by 
the fiorist in preparing compost dirt for 
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flowerpots. The soil is put in the chute, 
where it passes into the rotary sieve 
operated by the crank handle. This sieve 
shakes up the compost, but allows only 
the liner parts of the soil and silt to pass 
into the can underneath. This idea is 

fiarticularly valuable for removing' snails 
rom the compost dirt, as they sometimes 
do considerable damage to valuable plants 
when these are put in the greenhouse. 
The use of the sifter for this purpose 
docs not prevent its being used for its 
original purpose at any time. Soil pre- 
pared in this manner is very uniform in 
character, and much more satisfactory 
for flowerpot work, than when common 
compost dirt is used. 

Gumming Saws with a Reamer 

Not having the usual equipment for 
g^umming a circular saw, I made use of 
a brace and a fluted taper reamer. Loop- 
ing a piece of No. 9 gauge steel wire 
around the outside washer of the saw, 
aud around the shank of the reamer, I 
held the reamer in the brace, and began 
cutting with the reamer ihc circular hol- 
low* between ihc teeth of Ihc saw. The 
■? around ihc reamer and the saw 
f washer held the reamer in againit tht 



work, and 10 turns of the brace for each 
tooth were sufficient to gum the saw 
properly. Although the slot is by such 
a method cut considerably to the right 
of center, this may be remedied by re- 
versing the saw for half of the work. It 
is advisable to keep the reamer shank 
oiled, where it works against the loop of 
wire.— Harold Schobert, Yorkville, 111. 

Tirc'Pressure Gauge Attached 
to Hose Coimection 
In nearly all garages where free air 
is supplied to customers, the mechanics 
or salesmen are constantly asked for the 
loan of an air 
gauge. In some 
cases the gauge is 
not returned, thus 
causing a loss to 
the owner. To 
stop this practice 
of borrowing, and 
to provide the 
trade with a 
gauge that will be 
at hand at all 
times, some ga- 
rage owners are 
attaching a gauge 
to the end of the air hose, clamping it 
lo the connection with a small clamp and 
siove bolls. In this position the gauge 
is ready for instant use by the motofisl. 
and is always in place when wanted. The 
clamp is made from a narrow strip of 
copper or brass, or from seamless tubing. 
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Built in Porch Railing 



great deal of waste space 
llie walls of a solid porch rail- 
h might ju>t as well be utilized 




as not. Thiit ha« been taken 
of in Ihc manner shown. 

The railinic w« «hea(hed 
on the insidft. 
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sheathing were cut out at various points; 
ihc sections were cleated, and when re- 
placed were hinged, forming doors which 
were fitted with snap locks or latches, 

Ab the timbers of the railing were 2 by 
6 in. in siie, there was a space 6 in. 
wide between the walls of the railing, 
into which could be stowed rugs, ham- 
mocks, short lengths of garden hose, etc. 
In case of a sudden rainstorm, this is a 
quick way of disposing of the small things 
about a veranda which might otherwise 
become wet, 

Xncubator for Kaistng Bread 

It is difficult in cold weather to main- 
tain the proper temperature for bread 
dough during the raising process. Some 
housewives have found an incubator suit- 
able for this purpose. The thermostat 
is adjusted to hold the temperature in 
the machine between 85 and 90° F., after 
which the lamp is lighted and the dough 
placed in the egg chamber, with a shallow 
pan of water to supply moisture by 
evaporation. 



Reinforced Bottom for Copper 
Wash Boilers 

le copper bottom of a wash boiler 
■ars out before the rest of the 
due to 



I 

I^K&sr from 

bottom side. This 
can be largely 
prevented by in- 
stalling a sheet of 
coarse wire mesh, 
as indicated in 
the cut, ^nd sol- 

dering it around 

•■ edge. When 

■fC mesh 

irs out or gets 

it can be 

removed by melt- 
ing out the solde 




ibstitutinga new 
mesh bottom, thus greatly prolonging the 
^'inciulness of the boiler. 






Straightening New Rope 
■ rope is often hard to 



, jont of kinks and bends. A neat device 
toV straightening it is made by bolting 
some large spools in a straight row, so 
that each one turns freely; the rope is 
then threaded in and out among the 
spools, and is drawn through, which re- 
moves the kinks and makes the rope more 



Rubber Shock Absorber for Auto 



An effeetiv 
automobile v 
tube. The 



jck absorber for a light 
lade from an old inner 
was first straightened 
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Ligbt Car 



out, cut through, and split twice length- 
wise, thus forming it into two long rib- 
bons of rubber, one for each end of the 
rear axle. These were wound around the 
axle, and around a hanger, which was 
made from some scraps of metal and 
bolts, as illustrated. The two ends of 
each ribbon were clamped by the use of 
simple metal clips, to keep them from 
slipping around. For the best effect, such 
a shock absorber should be mounted 
while the car is loaded with a normal 
weight of passengers, or an equivalent 
weight. This is in order that in opera- 
tion the rubber will begin to stretch, just 
as soon as the frame begins its travel 
above its normal position. That is, the 
rubber should exert no force while the 
springs are being depressed, or while they 
are returning to normal, but the action 
should begin immediately when the car 
begins to be thrown upward by the re- 
bound of the spring. — Chas. Walte, Louis- 
ville, Ky. 

Simple Method of Adjusting Droplights 

When there is no ball or other device 
for holding the light cord at the desired 
height, the meth- 
od shown 
sketch may 

two pulleys 
eiling, in Hi 



in the ^p g ■ 
lay be I ^^ 
Place \ 
's in the 1/ 

in Unp * 



/' 



with the rosette. 
Tie a stout cord 
to the electric- 
light cord, about 
halfway down, 
and run it through 

the two pulleys, attaching a weight 
the other end which will just balani 
the lamp. 
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A Sewage-Disposal System for the 
Summer Cottage 
One of the drawbacks of summer-cot- 
tage life is the lack of an adequate method 
for getting rid of sewage. Sewer lines 
are usually impractical, because of the 
expense, and the 
water level is 
often so near the 
surface that it is 
impossible to se- 
cure sufficient 
drainage to per- 
mit the installa- 
tion of a standard 
type of septic 
tank, or cesspool. 
As a result, waste 
is sometimes al- 
lowed to accumu- 
late at the rear of 
the cottage in an 
unsightly, d i s- 
e a s e - breeding 
puddle. 

This condition can be obviated by the 
use of the little septic tank described and 
illustrated herewith. The actual cost is 
but small; an empty barrel (preferably 
an old oil barrel), a sack of Portland 
cement, three short lengths of 2-in, tile 
or galvanized gas pipe, and an elbow, are 
about all one need purchase, for the rock 
and gravel are usually to be found in the 
hole, or near by. 

This system can be installed in a single 
day. First, a hole about twice the diam- 
eter of the barrel is dug to the desired 
depth. If the water level permits, it 
should be dug deep enough to provide 
good drainage in gravel or rock. 

Next, two holes are drilled in the barrel, 
as shown in the cut, and the inlet and 
outlet pipes are inserted. This being done, 
a few large rocks are thrown into the 
hole, and the barrel ts put in place; the 
space between the outside of the barrel 
and the hole is filled with rocks, care 
being taken to place them in such a way 
as to provide the greatest possible amount 
of open space between them. The pipes 
are then sealed into the openings in the 
barrel with mortar; the top is covered 
with boards or heavy paper, to prevent 
the wet concrete from running down and 
filling the voids in the rock, and a rein- 
forced-concretc slab is put in place, cover- 
ing the barrel and the stone. The 
structure is now completed, and is ready 
for use when connected with the kitchen 
drain. 
This gives an effective septic tank or 



system; the barrel forms the a!r>tight 
compartment, and the stones about the 
barrel take the place of a porous tank. 
If properly installed, with the pipes end- 
ing below the surface of the liquid, as 
indicated in the cut, the sewage will be 
completely decomposed in the two com- 
partments, and will seep away in the form 
of a fluid. 

When the hoops about the barrel rust 
away, the staves will be held in poution 
by the rocks. The barrel itself will resbt 
decay as long as it is constantly saturated 
with water, and the tank will continue to 
serve its purpose, with no item of main- 
tenance, for a long period of years. — Paul 
Llewellyn, Milwaukee, Wis. 

Holding Tapered WoA in Sbaper 

By mounting a 
piece of metal in 
a sort of ball- 
socket joint in a 
shaper vise, as il- 
lustrated, it is pos- 
sible to hold for 
machining a piece 
of work having 
any taper within 
the capacity of 
the device^ — Louis 
Barber. Wor- 
cester, Hass. 

Tile Gate for SnuU Dam 

' Much trouble is often caused by a leak- 
ing gate in a dam. A square gate may 
stick just at the 
time when it is to 
be raised. Such 
difficulties can be 
avoided by using 
a simple gate 
made of a piece of 
tile pipe. Put the 
tite through the 
dam with the col- 
lar end inside the 
dam. Bolt a pole 
or narrow plank 
to a round 
wooden disk, which will just fit the col- 
lar of the tile; have the pole long enough 
to project above the water level. The 
gate thus formed is placed in position as 
shown, and some dirt is thrown against 
it, to hold it in place. This closes the 
outlet through the dam. When it is to 
be opened, remove the cover from the 
end ol the tile by using the long pole 
as a lever. 
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How to Make Whitewash 

A good whitewash, which is widely 
us«d for lighthouses, is made as follows: 
Slack one bushel of lime in boiling water, 
keeping the mixture covered during this 
process. Then strain the lime, and add 
a quantity of brine, made by dissolving 
one peck of sail in warm water. Next, 
put i lb. of ground rice in boiling water, 
and cook until the mixture becomes 
pasty. Add tiiis paste to the lime and 
brine. Other ingredients are V^ lb. of 
Spanish whiting:, and 1 lb. of clear glue. 
dissolved in warm water. After ail these 
arc well mixed, the whitewash should 
stand for a week or more, and then 
should be kept in a kettle, or portable 
furnace, as it must be heated white-hot 



I Gauge for Composition Shingles 
Tn laying composition shingles, the 
ives are usually started with a single 
! of wood 




shingles, followed 
by a double 
course of the 



= compos 



To make a 



shingles. The first 
of these is usual- 
ly reversed, that 
is, turned with 
the bottom edge 
upward, and the 
second is placed 
in normal posi- 
tion. 
1 even projection, a straight 
of flooring plank, turned with the 
groove toward the eave, serves a double 
purpose as a straightedge. The wood 
shingles are butted against the edge of 
(he groove, while the composition shingles 
arc put to the boltom of the groove. This 
insures a straight line at the lower edge 
of (he shingles, and gives the composition 
shingles a projection of ^ in. oi'er the 
wooden ones, which forms a drip line that 
protects all the wood portion of the roof 
from wetting. — M. W. Lowry, Athens, 
Georgia. 
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Pigging for Grinding Plowshares 



share to be ground may be fitted in them. 
The handles are joinedat the end farthest 
from the operator; a round bar which 




projects forward from the joint is inserted 
in one of the holes in a suspended piece 
of strap iron. The bar forms a pivot, so 
that the whole face of the share may be 
subjected to grinding, whatever the angle 
at which it most be held. — Frank W.Roth, 
Neosho, Mo. 

A Farm-Tank Heater 

A healer for preventing the contents of 
a water trough from, freezing in cold 
weather is illustrated. The body of the 
device is a water-tight can, made of sheet 
iron or olher similar material. This is 
placed in the trough, with its top a few 
inches above the surface of the water. A 
length of water pipe, admitted through 
a hole in the cover of the can, and ex- 
tending nearly to ihe bottom, provides 
draft. The flue is made from two pieces 



grinding plowshares at a small m.i- 
ihop, a swinging, counterbalanced 
is suspended from the ceiling, as 
Sbown. The frame is composed of two 
ordinary plow handles connected by cross- 
pieces which have slots, so that the 





of pipe, joined with an elbow. The grate 
is attached to the draft pipe, and ca 
easily be removed when it is necessary I 
clean the healer. Wood or coal can b 
used as fuel 
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Doing Concrete Work in Freezing 
Weather 

The construction of a concrete dam and 
power house in the northern Adirondacks 
during the winter was attended by many 




I 
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difHculties. The ihermomeler frequently 
registered as low as 35° F. below lero. 
Because of this, it was difficult to prevent 
the concrete from freezing in the molds, 
and to get a good bond between fresh 
concrete and that previously placed. The 
work and material were often covered 
wilh a film of ice, caused by the itvei\ng 
of mist from a near-by waterfall. It was 
necessary to remove the ice to obtain sat- 
isfactory results. Gravel was obtained 
from a pit located near the scene of op- 
and hauled to the mixer on 



narrow-gauge cars. 

To overcome the diSiculties, a lumber 
platform was built near the mixer, and 
the steam radiator shown in the <^ketch 
laid down on it. The cars were dumped 
on the platform, and the gravel thor- 
oughly healed before it was placed in the 
mixer. Water used in mixing the con- 
crete was heated by discharging a jet of 
Steam from a small pipe inserted in the 
supply tank, A small quantity of com- 
inon s;ilt was added to the mixture to 
lower its freezing point. The surface of 
irdened concrete was warmed by the ap- 
lication of »tram before new concrete 
poured on it. Stones that were im- 
tdin the concrete were wanned with 



steam. Fresh concrete was prcvcnied 
from freezing by covering it with tar- 
paulins. A space of about 1 ft. was left 
between the tarpaulins and the surface of 
the concrete, and this space was kept filled 
with steam. 

In spite of the severe weather which 
prevailed while the work was being done, 
an examination of the structures the fol- 
lowing spring failed to disclose any flaws 
in the concrete. — T. S. Burns, New York 
City. 

Tool Cuts Out Round Wooden Ptogs 
One day when I was in need of some 
short wooden plugs. Vi in. in diameter. I 
made them by means of a tool formed 
from an old 34. in,, tapered drill shank. 
The drill had been broken, so that the 
shank was merely scrap metal. After an- 
nealing it in lime, I centered it in a lathe, 
and turned out the cutter illustrated, aft- 
erward filing the teeth on the end, and 
drilling a yw-in. hole for chips to escape. 
Wooden plugs were cut out by running 
this tool part way into the end of a board, 
and then sawing off the board at the end 
of the drilled portion. The plugs were 
thus separated from the wood around 
them. In this way the plugs were made 
quite quickly, and the method was found 
so successful that larger tools have since 
been made from reamers of the type 
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which have a heavy band of hard steel 
sweated on. — D. T, Draper, U. S. S. 
"Bridgeport." 

Flood Lighting for Skaters 

Experiments with flood lights have 
shown them to he more luicahle lor illu- 
minating ice-skating rinks than arc or in- 
candescent lamps. Their use eliminates 
deep shadows to a large extent, as well as 
reflections which are (ikcly to blind the 
skaters. In one cisc two flood liehts 
were employed to tight a large rink. They 
were mounted on the ronf of » near-by 
building and focused on the anrface of 
the ice. One served to illuminate an area 
about 900 ft. long and from ?5 m ISO ft. 
wide, while the other lighted a span ISO 



^^^•200 ft. It was found, also, that these 
Ij^ts could be operated at less expense 
than arc or incandescent lamps. — C. L, 
Meller, Fargo. N. D. 
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Pipe Conncctiont on Range Boilers 
When pipe 



To Save Pieces of Shaving Soap 

Shaving-soap remnants should not be 

thrown away when a fresh cake is put in 

the mug. The pieces can be melted by 

£ lacing the mug in hot water. When they 
ave melted, the new cake sinks to the 
bottom, causing the softened soap to 
come up around the edges of the cake, 
and to fill the space between it and the 
mug. By this means water is prevented 
from getting under the new cake and 
rendering it nvushy, while all of the old 
soap will be used with the new supply. — 
W. H. Kruse, Fort Wayne. Ind. 

Drip Belt Prevents Chimney Lcalis 
Nearly every roof leaks a little around 
tbe chimney, through cracks between the 
roofing and the brick. A simple way to 
prevent this nuisance is to place a con- 
crete drip belt about the chimney, as 
shown in the cut. The material will not 
exceed $2 in cost, and if applied accord- 
ing to directions, the leak will be per- 
manently stopped. 

First fasten the roofing well against 
tke chimney on all sides. Then fashion 
8 wooden form for a drip belt, as illus- 
trated, and place it around the chimney. 
It is very important that the outer edge 
of the belt should be lower than the 
inner edge. Otherwise the water will 




simply run around the belt and on down 
tlic outside of the chimney. 

The concrete should be reinforced with 
a little chicken wire, and well tamped 
Into place so as to form a water-tight 
joint between it and the brick. The 
mixture must be quite rich — three parts 
of sand to one of cement is the best pro- 
poRlon to use. — Paul L. Fetherston, Ot- 
tmwa. lU. 



inections on a range 
boiler are as shown on the left of the 
sketch, the circulation system has two 
disadvantages. One is the distribution of 
rust and sediment through the system, 
and the other is the difficulty of obtain- 
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ing hot water before the total contents 
of the boiler have reached a high tem- 
perature. 

The circulation of sediment is due to 
the fact that water reaches the water 
back through a pipe which connects with 
the bottom of the boiler, where the sedi- 
ment has settled, and passes from the 
water back into the center of the boiler. 
This is prevented in more modern prac- 
tice, by making connections as shown on 
the right of the sketch, so that the wa- 
ter is supplied to the water back from 
the center of the boiler. Here it is free 
from sediment, and passes upward to the 
hot-water outlet. As an added precau- 
tion, a pipe cap is placed on the lower 
end of the cold-water supply pipe, with 
small holes drilled around the edge. 
From these the water flows radially in a 
horizontal direction, whereas by the old 
method it flowed downward with con- 
siderable force, and stirred up the sedi- 

A drain valve fitted at the bottom of 
the boiler makes it a simple matter to 
remove sediment. When this is being 
done, the cold-water supply must be shut 
off. and the nearest hot-water spigot 
should be opened. This will admit air 
to the pipes and to the inside of the boiler, 
thus reducing the pressure so that the wa- 
ter can flow freely. 

The second defect is also remedied by 
this arrangement. The right-hand view 
shows how healed water can be made to 
pass immediately to the hot-water outlet, 
instead of circulating as shown on the 
left, and mixing again with cooler water 
in the boiler. — James W. Cottrell, Ham- 
monlon, N, J. 
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Proper Care of Electric Appliances, 

Cords, and Connections 
Fully 75 per cent of all repairs made on 
cord-plug appliances may be avoided by 
observing a few simple rules. If the hints 
given below are heeded, one will be sur- 
prised to see how it cuts down repair bills, 
besides giving greater satisfaction. The 
rules are quite easy, and anybody can un- 
derstand them. 
To connect up the appliance, first turn 
jm ^rtxiirt °^ '''* current at 

^^^""^^^ cow ^^^ socket, or at 
FjHA fncacctcm the outlet or re- 

\M \ ceptaele where the 

W-J^W**^ appliance is to be 
used. Then de- 
tach the plug by 
pulling it apart, 
and screw the 
threaded part into 
the socket, after- 
ward inserting the 
prongs of the part 




;ord 

plug is not detach- 

ipleie plug. Then 



w 



is attached. If the 

able, screw in the c , - . 

turn on the current at sockel 

ind finally insert the connector plug 
into the iron or other appliance that is to 
be used. 

To disconnect, pull out the connector 
plug, by its body — don't pull it out by the 
cord, nor by the cord-protector spring — 
turn off the current, at socket or outlet; 
pull out the plug, if detachable, and un- 
screw the threaded part from the socket: 
then put plug together again. This pro- 
cedure will protect the socket. 



Tiies Hung on Chains for DiBplay 
An efTective method of displaying an 
automobile lire, or casing, in a show win- 
dow is to link to- 
gether two tire 
chains and suspend 
them from the ceil- 
in the manner 
in. forming a 
loop in which the 
lire is placed. Two 
or more tires can be 
supported in this 
way, one above the 
other, in the same 
set of chains. By a 
little experimenting one can find the 
proper sues lo give a good appearance, 
without lelltng the lires hang too low or 




Steel Wool Heats Intake ManifoU 
for Easy Starting 
An automobile engine of the L-bead 
type, with exhaust and intake manifolds 
all on one side, can readily be fitted with 
an effective manifold heiiter, which will 
preheat the mixture whenever the ex- 
haust manifold is hot. Obtain some steel 
wool from any hardware or paint-supply 
store, and a quantity of asbestos ribbon. 
such as used for covering furnace pipe. 
Pack the wool solidly between the two 
manifolds, and wrap the asbestos ribbon 
around both manifolds. The steel wool 
serves as a conductor of heat from the 
exhaust manifold to the intake, and the 
asbestos ribbon, besides holding the wool 
in place, cuts off the radiation of heat to 
the outside air.— R, L. Prindle, N. Abing- 
ton, Mass. 

Pump for Cleaning Out Hold 
Drilled in Rock 

A simple pump for removing water, 
ground stone, and mud from holes drilled 
in rock can be made from a length of 
pipe slightly smaller in outside diameter 
than the holes in 
which it is to be used. 
The pipe should be 
long enough to reach 
the bottom of a fin- 
ished bore, and to pro- 
vide a handle for the 
operator above the 
surface. One end of 
the pipe is tapered by 
hammering the metal 
while it is hot. A 
steel ball, or marble, too large to pass 
through the hole in the tapered end. is 
dropped into the pipe from the opnostle 
end. The ball acts as a valve, and should 
he somewhat smaller than the inside di- 
ameter of the pipe, so that small pieces 
of rock can pass between it and the in- 
side surface of the pipe. A small hole 
is drilled through the pipe, about 1 ft. 
from the tapered end, to receive a sted 
pin, which is riveted in place to prevent 
the hall from rolling out of the larger 
end of the pipe. In use, the tapered end 
is thrust into the drill hole, and the de- 
vice is moved rapidly up and down. When 
necessary, it is rrmovcd from the hole 
and emptied. This is done by invertint 
the pipe. If holes are cleaned frw|i 
while being drilled, the work will "" 
more rapidly, and the drill » ' 
to bind at tha boiWA 
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Learn to Read Any Scale by Tenths 

Br H, KURTZ RANDALL 



/^NE of the most widely useful things 
^^ to learn for any mechanic who does 
precision work, and one which compara- 
tively few take the trouble to master, is 
to read tenths of a division on a scale. 
The electrical worker usually learns it, 
SO that he can look at a voltmeter, say, 
with scale marks for every volt, and "take 
a reading" of 37..3 volts, or 153.7 volts — 
where the novice, looking at the same 
meter, would read merely 37 or 154. The 
machinist who must lay off a dimension 
of 91 in. usually considers that he re- 
qoires a scale graduated in hundredths; 
out the electrical draftsman who can read 
tenths may lay off the same dimension 
just as accurately with a tenth-inch scale 
— the work involving much less strain on 
the eyes than using the Gner scale. To 
measure a distance of 1.678 in., and be 
sure that it is not 1.677 or 1.679. the or- 
dinary workman needs a micrometer. But 
if the eye is trained to estimate tenths, 
a hundredth-inch scale and a good mag- 
nifying glass are all that is necessary. 

A little instrument made of paper, as 
iflastrated, will be of great assistance in 
training the eye for this purpose. A 
Strip of pasteboard is cut. 1 in. wide and 
9 in. long. Beginning '^ in. from the left 
end. a scale of 100 parts should be laid 
out and numbered, like ihe one here 
shown; or the printed scale can be cut 
out and pasted to the strip. On the other 
side of the strip, exactly opposite the 100 
mark of the scale, rule a line across the 
■trip. 

Now obtain a card, about 3 by 5 in., 
of a different color from the 1-in, strip. 
Make two slits in it, exactly as far apart 
as the length of the scale. Lay the nar- 
row strip, scale-side down, upon the card 
and pass the ends through the slits. The 
insirament is now complete. 




1W* ISh« of Caidbo. 
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For the first lesson, set the strip so 
that the "10" mark just coincides with 
the slit in Ihe card, as in the picture. 
XbcQ ttun Ihe instrument over, right to 



left — not top to bottom — and observe very 
closely the position of the cross mark 
with reference lo the two slits. Identify 
this position in the mind with .1 foncr 
tenth). Then shift the strip to "20^' on 
the scale, and again note the position of 
the cross mark on the reverse side, re- 
membering it as 2. Proceed in this way 
until familiar with the appearance of a 
line placed at .1, 2, or any such part, up 
to .9, of the distance from the left side 
of a space to the right side. 

Then test the estimating ability thus 
acquired, as follows r Set the cross mark 
at any point between the slits, at ran- 
dom, doing this preferably with the eyes 
closed. Try lo estimate which tenth 
mark is most nearly represent- 
ed by this position of the cross 
mark. After a little practice, 
the correct 6gure should be 
named in almost every case. 
Perfection is not to be expect- 
ed: the eye training may be 
considered good if the nearest 
figure is named correctly in all 
cases where the actual dis- 
tance, as read on the scale, is 
within .03 of the whole. That 
is, if the setting is actually .77, 
or .825, the eye should be able 
lo name positively the nearest 
tenth (.8) — but if the actual 
setting is .747, or .768, some 
uncertainty may be expected 
as to whether the nearest 
tenth is .7 or .8. It should be 
remarked in this connection 
that when the measurements 
are used afterward in calcula- 
tion, the error resulting from 
reading .747 as .8 instead of 
.7, is a very slight one, while 
if the actual distance b .727, 
the use of .8 instead of .7 would 
introduce a considerably 
greater error. 

After some experience is ac- 
quired through these methods, 
it will be interesting to try 
setting the instrument at random, as be- 
fore, and estimating hundredths instead 
of tenths, turning the card each time to 
test the accuracy of the estimate. After 
some practice at this, it may be possible 
to estimate in nearly all cases within an 
error of .02 of the whole distance. 

This means that with a steel scale grad- 
uated in hundredths, and a magnifying 
glass, one may measure the length of a 
piece of metal with an error of less thaiL 
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,0002 in.— equal to what the ordinary 
workman does with a inicrometer. For 
it must be understood, to grasp the im- 
portance of this work, that the ability 
of the eye to estimate decimal parts is 
entirely independent of the size of the 
whole. The length of the printed scale, 
for example, is 10 centimeters, but once 
the decimal parts are fixed in the mind, 
it is as easy to read hundredths of a 
J)l-in. space (ten-thousandihs of an inch) 



as to read hundredths of 10 era. (milli- 
meters). This is, of course, limited by 
the fineness of the vision, or — which 
amounts to the same thing— by lh« 
power of the magnifier available. But 
the man with the tenth-reading eye bas 
such an enormous advantage, in these 
days of ten-lhousandth-inch dimensions, 
that a little practice to gain this ability 
in accurate scale reading is well worth 
while. 



Radiator Heater for Garag« 

A heater that will prevent an automo- 
bile radiator from freezing while the ma- 
chine stands in a garage is shown in the 
drawing. The bottom of an old milk can 
IB cut off, as indicated, and that end of 
the container flattened, A strap-iron 
Bland supports the can. which is held in 
position by an iron rod that connects the 
upper ends of the short legs of the stand. 
The flattened end rests on a wire, strung 
between the long legs. Heat is furnished 
by an ordinary lamp, the chimney of 
which fits in a hole in the can. The lamp 
is placed on a shelf attached to the short 
legs. Cold air dr; 




the can is heated by the lamp, and directed 
against the radiator by the can, which 



Adjustable Milling Cutter 

The sketch shows, at the right, a type 

3f milling cutter that is especially valti- 




A Set of Two Uilline Cuitin. Oround to u Ancl* 

and Gh'immtd Apati, will Produ<c PiniAcd 

Slots, or Vuiabli Width 

able in milling slots, as it may be adjusted 
for width, and at the same time leaves 
no fin between the cutters, as is the cas« 
if two ordinary cutters are used anti 
shimmed apart, as shown at the left. To 
produce the cutter described, two or- 
dinary cutters of the same diameter are 
used, and one side of each is ground on 
an angle of 10' or more. They are fitted 
with a key to hold them in alinemcttt, 
and clamped together on the Spindle of 
the milling machine, with the proper 
thickness of shim between them to pro- 
duce the width of slot required in one 
cut. It is evident that no fin will be 
left between the cutters, on account of 
the slant of the opening between them. 
— S. B. Royal. Philadelphia. Pa. 

Wire Baskets Separate Chtckent 
in Incubator 
Wire baskets taken from com po|iperft 
are used by many ponltrymen to scparato 
chickens hatched in tncubaiors accordi „ 
to pedigree. The eggs are nutubcrcd to 
indicate the different bens from whkfa 
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they came. On the eighteenth day of in- 
cubation they are sorted, and those bear- 
ing the same number are placed together 
in a basket. The baskets are tagged to 
idcmify their contents, and put in the 
incubator. When the eggs hatch, the 
chickens are banded before those in dif- 
ferent baskets are allowed to mingle.— 
J. T. BartUtt, Boulder, Colo. 

Wells Several Hundred Peet Apart 
Operated by One Windmill 

A western farmer has one good wind- 
mill, and two wells, about 600 ft. apart. 
The method by which he used the 
windmill for pumping from both wells is 
indicated in the diagram. The two trian- 
gular disks are connected by stout steel 
wires, which run through holes i 
ber of posts along the route in order lo 
prevent excessive sag and consequent 
strain on the bearings of the disks. The 
latter themselves are made of iwo thick- 
nesses of 1-in. hard wood, with the grain 
crossed. The disk which does the driving 
is located above the pump on the wind- 
mill tower, and is connected and discon- 
nected with the windmill shaft, at will, 
by means of a bolt. 

This method of power transmission has 
also been used in other instances for car- 

Sing power from an engine, located in a 
op, to a water pump, located under a 




windmill some distance away. The en- 
gine was then used for operating the 
pump when the wind was not blowing. 



Lathe Attachment for Grinding 
or Turning Pistons 



When grinding or tu 
j to suit gas-engii 



ling d. 

■ cylmders that 
: had to be re- 
bored, difficulty is 
often encountered 
because the walls 
of the piston are 
so thin that they 
waTONi 



y 




spring out of round when gripped in the 
chuck. 

This may be overcome by the use of the 
clamping bar shown in the cut. After 
putting the piston in a universal chuck 
and facing off the lower rim. it is placed 
with this trued surface against the chuck 
and clamped there by means of the bar. 
This hooks over the piston pin, passes 
through the headstock spindle, and is se- 
cured in place by a nut and washer on 
its threaded end. Tightening the nut 
draws the piston firmly against the face- 
plate. 

Should grinding be necessary, a special 
faceplate, slightly smaller in diameter than 
the cylinder bore, is used. This permits 
the grinding wheel to pass entirely across 
the (ace of the piston without striking. — 
M. L. Lowrey, Livermore, Calif. 

Soldering-PIux Spreader 
A convenient solde ring-flux spreader 
can be made from a Vi'n. glass tube of 
sufficient length to reach the bottom of 
the acid bottle. One end of Ihe tube is 
heated and flattened until it is nearly 
closed To use the device, the flattened 
end IS dipped in the flux bottle, and a 
finger placed over the other end when 
it IS withdrawn. The acid is released 
when the finger is removed. A brass tube 
can be used instead of the glass, if the 
latter cannot be obtained. — Fred W. 
Page, Winfield. Kan. 
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Serving Table Made from Bookrack 



A resourceful western woman saves 
herself many steps by using a serving 




MoutiKd 01 

table made from an old bookcase that bad 
been relegated to the attic as worthless. 
The case comprised three shelves, and 
was mounted on short wooden legs. The 
latter were removed, and casters sub- 
stituted for them, whereupon the whole 
was refinished. When food is ready to 
be served, it is set on the two top shelves, 
and the improvised table is wheeled into 
the dining room, where it is placed be- 
side the chair of the housewife, with its 
Open side toward her. The bottom shelf is 
reserved for dishes soiled during the meal, 
and after it is finished, the left overs arc 
put on the other shelves and the con- 
trivance is wheeled back into the kitchen 



An Electric-Ligfating System 
for the Garage 

The convenience of electric lights in 
the garage is best appreciated by those 
who have had to do without them But 
even if there is no commercial circuit 
available, any car equipped with a stor- 
age battery can furnish plenty of light 
for a reasonable time. 

Detachable trouble lamps, while very 
useful, are hardly enough for the garage. 
A better plan is a system of overhead 
wiring, connected to the car battery 
through a removable plug. (The same 
socket will serve for a trouble lamp, when 
on the road.) With this system there is 
no groping about in the dark, for a 
switch can be provided at the door, and 
lights arranged in any convenient way. 



The plug, on a flexible cord, hangs near 
the car, and can be connected and re- 
moved in an instant. 

The permanent wiring should conform 
to (he usual standards for lighting cir- 
cuits of small capacity, but must not be 
extensive. Wire should be rubber-cov- 
ered. No. 14 gauge or larger, on porce- 
lain insulators or in moldings; fuses, 
same as used on headlight circuit in the 
car; all fixtures standard, except fuse 
blocks and lamp sockets, which will have 
to be of autojnobile type, since low-volt- 
age lamps are hard to get in standard 
screw bases. Short circuits are not 
harmless even on 12-volt storage- battery 
circuits; and, besides, this same wiring 
can be used in case commercial current 
becomes available. 

The connection to the car can be made 
through any kind of socket and remov- 
able plug. If the car is already fitted 
with a dash trouble lamp, the problem 
is solved. Otherwise, a socket can be 
fitted on the footboard, or dash, where 
connection is easily made to the ammeter 
terminal at the back of the instrument 
board. Unless the owner thoroughly un- 
derstands his car wiring, a reliable electri- 
cian or service station should be con- 
sulted. 

Of course, the system must not be 
overloaded, or used for an unreasonable 
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length of time. One or two lamps of 
not more than 15 cp., a droplight, and 
possibly a small light at the door, all 
fitted with suitable reflectory ue unple. 



Sled Runners with Plow Attachment for Light Cars 

By p. p. AVERY 



IN traveling through deep snow with an 
ordinary automobile, the tendency of 
the front wheels to pack up the snow in 
froQt of tlicm often makes it difficult for 
the rear wheels to get traction, without 
slipping until the snow is thrown away 
by the chains. By providing the front 
axle with sled runners instead of with 
wheels, ihis eflfect can be eliminated. The 
runners are purposely designed with a 
narrow surface so that they will sink 
through soft snow, and will find or make 
a hard snow surface near the ground. 
At the rear of the runners, sheet-iron 
sides flare out to make a path for the 
rear wheels on which they can get good 
traction, it being understood thai both 
are provided with ch; ' 



heavy steel washers, wide enough to bear 
against ihe iron strap, so that the bending 
stress will not have to be taken by the 
hickory bearing. The two runners should 
he tied together by a bar across the front, 
and should, of course, be lined up parallel 
with each other as is done with wheels. 

The flare formed on the heavy galvan- 
ized-iron sides of ihe runners acts as a 
small snowplow. Two iron braces should 
be fitted across from one side of the lin- 
ing to the other, as indicated in the detail 
sketch. 

Among the precautions to he observed 
in constructing the outfit are these; The 
bearing on the spindle must be a good 
fit. and all the washers must be held 




The ninners themselves are formed 
from heary iron bar stock, bolted to- 
gether, and provided with a bearing at 
the top which fits onto the spindles, from 
which the front wheels of the car have 
been removed. This -bearing can well be 
formed of a block of hickory with a taper 
hole reamed in it to lake the spindle, 
surrounded bv a heavy iron strap bolted 
to the body of the runner. At both inner 
.juid outer tides of the bearing should be 



pretty tight against the shoulder by the 
castellated nut on the end of the spindle. 
Some looseness must, of course, be al- 
lowed to permit the runner to turn for 
unevtfnness in the road. 
rod across the front of tiie runners should 
have sufficient flexibility, or looseness at 
the bolts, to permit one runner to turn 
a little on the spindle without the other's 
doing so. 

A coat of paint on the iron will help to 
prevent rust. The wheels can he replaced 
on the axles in a few minutes, and the 
runners can be stored in a small space un- 
til needed again. Not the least of the ad- 
vantages of a machine of this type is that 
the track which it leaves forms a path 
through the snow for otUftt aji.^.dvwi'aiiK*- 
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Bemoving Moisture from Air Blast 

Any person familiar with compressed 
tir knows that water is always present, 
to a greater or less extent, in the air, and 
is a great nuisance, 
especially when the 
air is used to furnish' 
blast for an oil or gas 
furnace. 

The accompanying 
illustration shows a 
device that can be 
made from standard 
fittings, and connect- 
ed on the line in 
series just ahead of 
the furnace. It will 
remove nearly all 
water without the use 
of any other trap. 

trap may be employed 
in addition, if desired. 
Using a piece of 
pipe, four to six times 
the diameter of the supply line, and 1 to 
2 ft. long, attach a pipe cap or a blank 
flange to each endi tap out two holes in 
the upper cap, as shown, for inlet and 
outlet, and provide a drain pipe with 

flobe valve at the lower end. — W. H. 
teele, Pittsburgh, Pa. 

Automobile Manifold Heater 
An intake-manifold heater for an auto- 
mobile engine was made by an eastern 
motorist from odds and ends found in the 





Dnwing Shov 
Devk« Ti Mil 
Attiched 10 an Automo- 
bile Ensine. The Crl- 
inder ii Cut (ton ■ Picca 
ot 8bHl Aluminum, and 
~ ' ■ Bhape So That 



garage. Tbe illustration indicates how 
the device was fashioned. Sheet alntni- 



num was used to make the nlinder that 
fastens over the manifold. Tbe material 
was cut to conform to a paper pattern 
which was fitted in advance. A short 
length of copper tubing conducts heated 
gas from the exhaust pipe to the cylinder. 
The tubing is held in position by a clip at- 
tached to the cylinder with a screw bolt. 
The contrivance is said to lower the gaso- 
line consumption of the car, mileage con- 
sidered, and to allow the engine to be 
throttled to a slower speed than is possi- 
ble otherwise. 

Shoe for Lame Mule 

One of a team of large mules was se- 
verely cut by barbed wire just over the 
hoof of its left hind leg. As a 
ult the foot was drawn back- 
rd so that it could not be set 
[he ground properly; the 
ule had to walk on the edge 
)f the toe. A blacksmith fash- 
ioned the device 
shown out of a 
piece of % by 
1%-in. steel. It 
was welded to the 
mule's shoe 
where the front 
calk would have 
been, and the shoe 
was then nailed on 
in the usual way. 
The mule now walks without difficulty, 
and with only the slightest trace of a 
limp. 

Removing Boiler Scale widi Steam 

Boiler scale may be quickly removed 
by the use of steam. When the boiler 
is cool, wash the loose mud out, then 
put the manhole heads loosely in place, 
and admit sufficient steam into the boiler 
to heat the scale. Remove the heads, 
and wash out. The scale will come off 
in sheets as soon as the water strikes it, 
due to the fact that while the boiler is 
steaming, the hottest side of the metal is 
the fire side, but while cool, the fire side 
is the cool side — the expansion and con- 
traction being thus reversed, which 
causes the scale to come loose. Cold 
water also has a tendency to crack the 
hot scale. 

Care must be taken to remove all the 
loose scale from the boiler, or it may 
either form a dangerous bank in the bot- 
tom of the boiler, or clog the blow-off. 
»Jack Solon, Natchex, Mill. 
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Old Cot Made into Creeper 

lie frame and springs of an old iron 
Pean be transformed into a comfortable 
efeepcr for use by automobile mechanics 
while working underneath cars. After the 
legs are removed, a 2 by 4-in. scantling. 
U long as the cot is wide, is screwed, or 
bolted, under each end of the frame. 
Holc!^ bored near the ends of these wood- 
en pieces accommodate the casters taken 
(tom the legs. A canvas cover, and a 
padded headrest at one end of the frame, 
complete the contrivance. 

Waaher Cutter Made from Tubing 
When a small number of fell, or paper, 
washers is needed, and the expense of a 
lUe is not warranted, the work can be 
done with the 
shop-made device 
illttstrated. A cir- 
coUr shoulder is 
cut in (he end of 
a piece of hard 
wood. Around 
this is placed a 
eoIUr, made from 
a short section of 

steel tubing, ^^^^ 

sharpened on one iub.™ 

cilge. Another collar of the same descrip- 
tiiin and length, but smaller in diameter, 
i* lilted inside the shoiitdcr. The material 
to be cut is placed on the end of a wood- 
en block, and the cutter is then driven 
Uiroiigh it.— Arthur A. Richardson, Quin- 
cy. Mass, 




Old Man and Ratchet 



for 



compact and adaptable o 

with a ratchet drill is shown in the 
cut. It is espe- 
cially useful as 
being attachable 




shown. This arm 
may also revolve on the old man, so that 
the hole may be drilled at any point with- 
in a circle of a radius equal to the length 
of the arm. The arm is also adjustable 



Hook Pulls Snow from Roof 




from a roof without dangerous climbing. 
Two boards are hinged together and fast- 
ened to the end of a long pole. The 
"hook" is pushed into the snow with the 
boards folded against the pole. When 
the contrivance is pulled downward by 
the operator, who stands on the ground. 
the boards extend, and a mass of snow 
is shoved in front of them. A length of 
rope prevents their spreading too tar. 



Holding Rough Work in Vise 

Our shop had a job of planing 30 small 
sleel blocks, about 2 in. long, and we 
had no jig suitable for holding them on 
the shapcr. W e 
could not hold 
more than one at 
a time in the vise, 
as they were 
forged to different 

would tighten up 
on one or two, and 
the rest would be 

hold several of the 
blocks in the vise 

at once, we placed 

against each one 

of them a Vj-in. cap screw, with a nut 
which rested against the vise jaw. Each 
nut was lightened until ihe block was 
held thoroughly tight, an effort being 
made to get each screw just as tight as 
the others. The vise was then tightened, 
clamping each block very tightlv. In this 
way, five blocks at once were handled.— 
Joseph F. Convery, Worcester, Mass. 
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Faim Gale Works on Wheel 

Using a wheel laken from an old cuItU 
valor a farmer built a gate that requires 
liltle effort to open or close. The wheel 





the farther end of the level should be 
some round number of inches, such as 
10, 15. or 20. The lower end of ihc pin 
is filed or turned down to a fairly sharp 
point, which should be exactly centered. 
If the work is to be drilled at an angle, 
for instance, of 10', and the distance 
from steel point to farthest end of level 
is 20 in^ the level is set a* follows; From 
a handbook, the tangent of 10° is found 
to be ,1763, Twenty inches multiplied 
by the .1763 gives 3.526 in., which is the 
distance the point of the pin roust come 
below the bottom of the level. When 
the pin is fastened in this position, and 
the work clamped to the drill-press table, 
the level can be placed on the work, and 
will show immedi.itely whether the angle 
at which the work is set is the correct 
one. If not, adjustments are readily 
made. 

Lock and Protector for Switches 
The electrical worker who has on his 
bench a row of knife switches, controlling 
various test circuits, may desire a sim- 
ple method of locking these switches so 
that each one remains as set, open or 



is mounted near the free end of the gate 
between two vertical scantlings, which are 
mortised to receive the axle. Iron straps 
nailed across the openings hold the axle 
in position. The wheel supports one end 
of the gate, and acts as a roller when Ihe 
latter is swung on its hinges, besides pre- 
venting it from sagging. The improve- 
ment cost little, and was made with only 
a small amount of labor. — Thomas A. 
Leadley, Lincoln, Neb. 



Leveling Work to be Drilled at an Angle 

When a piece of fiat metal work must 
be held at an angle on the drill-press table, 
so that an oblique hole can be drilled, it is 
not always an easy matter to obtain this 
angle accurately, A common carpenter's 
level, fitted with 
a steel pin as il- 
histratcd, will 
simplify this 
problem. A piece 
of Vs-in. steel rod 
is run through 
one end of the 
level, and pro- 
vided with a set* 
The 
Isiance from the center of this pin to 




Br Utin* of ■ Lon> Bir *nd ■ Cib>nti.Di»r Lock, 

It I* pMtibU toVrivint MiJdlcr. fiun tnltr- 

fciins Hiih the Row ul Xoifi Swiich** 

closed, until thrown by the person carry- 
ing the key. 

The arrangement illustrated involves 
the use of a bar of hard wood, or fiber, 
slightly longer than the length of the 
row of switches. One end of this bar 
is hinged on a screw so that it can be 
swung up to a vertical position. The 
other end (alls into a slot provided with 
a small lock of the type used for cabinet 
doors. This lock is mounted so that the 
bolt projects into the hole in the loor 
bar, thus preventing its being rabed until 
the device is unlocked. 

The bar must be located so thai, whea 
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t9i« switches are closed, it will be in con- 
tact, or nearly in contact, with the bars 
of the knife switches, to keep them from 
being raised. The horizontal position of 
the bar should be dctennined so that it 
will be equally effective in preventing 
th« closing of any switch which is left 
open when the bar is locked. It is well 
to set Up a board between the switches 
sod the rest of the bench to serve as a 
guard. 



block, or stone, is placed under the other 
end of the rail, after the car axle is lifted 
to the desired height, 

A modification of the idea, which is 
used by a busy farmer, consists in using 
a long beam with a block of wood nailed 
at one end. At the middle of the length 



^^IpK n 



Quick-Operating Jacks 



e most common suggestion, for jack- 
__„ ip a car in the absence of the regu- 
Iat type of ratchet or screw jack, is to 
obtain a fence rail. Many motorists. 
however, do not even understand the 
proper use of fence rails for this purpose. 
As an explanation of the use of such a 
piece of planking, for jacking out of holes 
or for tire removal, the upper sketch 
shows how the work is accomplished with 
(he least manual labor. Two large stones, 
or chunks of wood, are used with the 
rail. One stone or block is placed beyond 
the axle; this is the fulcrum for obtain- 
ing the desired leverage. The second 




of the bar is a strap hinge with a short 
jjiece of beam arranged to swing flat 
against the long piece. By merely push- 
ing the lever under the axle, and giving 
a direct lift on the extreme end, thi 
hinged member is swung out, and the jol 
is done. 



Portable Pot for Bearing Metal 

ichinery has fou 



lufactui 



stationarj- type of electrically heated 
metal -melting pot into a 

Portable, tilting outfit. 
he pot, which is about 
10 in. high and 13 in. in 
diatnetef, is supported 
tnr means of bands on a 
tnaft. the whole in turn 
being supported on a 
small band-power truck. 
This can be taken lo 
any part of the shop, ami 
a considerable radium 
may be covered by lln' 
provision of a Ion;;, 
heavy, flexible cable, .ir- 
rangtd for connection to 
the electric circuit at 
various points. 

Bearing metal is heat- 
ed in this outfit, and is 
applied directly at the 
location where it is re- 
quired by simply tilting the pot. Two 
time-consuming features are overcome— 
the walking back and forth to a station- 
ary melting pot, and the dipping of the 



metal from it, and lifting it over the top. 
The pot used is of the immersion type, 
the electric heater units being housed in 
a cylindrical seamless-steel casing which 
is immersed in the metal to be melted. 




Onf-Hut 




The current required for a pot of this 
kind and size is equivalent to that re- 
quired for fifteen 100-watt lamps, or a 2- 
hp. motor. 
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Gu Water Heater as Auxiliary 
to Pumace 

By attachinj; a gas water heater to the 
principal radiator lines of a residence 
hot-water heating system, the latter can 




be operated without using the boiler. The 
outlet pipe of the heater is connected to 
the radiator supply pipe at any point be- 
tween the boiler and the first radiator, 
while the heater inlet is connected to the 
radiator return pipe. Only the water in 
the lines and radiators to which they lead 
will be circulated by the heater. The con- 
tents of the boiler will remain stationary. 
Since the amount of water used is small, 
the gas consumption will not be large. 
This method can be used all winter, if 
desired, though it is especially suitable 
for supplying a small amount of heat 
during the spring and fall, on days when 
the weather is not cold enough to warrant 
a fire under the boiler. It is possible to 
use the heater to heat water for house- 
hold purposes, while it is connected with 
the radiator lines, but this is not advis- 
able, because of the dirt in the latter. 

Pure Aluminum Readily Worind 
with Carpenters' Tools 

Tools suitable for working other metals 
are not adapted for use on pure alumi- 
num, as many have discovered. How- 
ever, excellent results can be obtained 
with ordinary carpenters' tools, set and 



sharpened for use on hardwood. Planes 
will work satisfactorily on slant in um, 

Provided the piece is not over 1 in. wide, 
he material removed resembles hard* 
wood shavings, and the tool leaves a 
bright, smooth surface. While files do 
not give j^ood results, a coarse rasp is an 
excellent instrument for use on rounded 
ends, or irregularly shaped pieces. Wood 
chisels may be employed for making mor- 
tises, though it is not advisable to use one 
over % in. wide. Parts that cannot be 
reached with a plane can be finished with 
a scraper, adjusted for hardwood, while 
fine sandpaper <}uickly produces a desir- 
able semiduU finish. In some respects alu- 
minum is more easily worked than hard- 
wood (because there is no grain in the 
metal), and unless the metal is impure, 
tools retain their sharp edges as long as, 
and sometimes longer than, when used 
on wood. 

Using Kubber Stamp on Curved Surfaces 
It is difficult to use an ordinary rubber 
stamp on a cylindrical surface because 
the ends of the stamp will neariy always 
slip and blur, or print too heavily or not 
heavily enough. The illustration shows 
how a stamp may be mounted for use, 
especially on cylmdrical work, such as 
broomsticks or round pasteboard boxes. 
A piece of sheet brass, or plated steel, 
is bent to cover loosely the top and sides 
of the stamp. The edges of the metal 
are rolled back so that the fold is in line 
with the face of the rubber type, or 
slightly above it. The straight nandle 
is provided with a coil spring, which 
keeps the metal form down against the 
stamp mounting. The metal form is 




A Sbcei-Hctal Cover for ■ Rubber Bump, ToHihcr 
with ■ Coil SpriDi OD the Handlt, Pravldci lluna at 
MbUdi Uniform ImprcHloB* on CrUndrlcal Snifaca 



grasped by the thumb and finger, while 
the handle engages the palm of the hand. 
To ink the stamp, pull back the metal 
form and ink as usual; to imprint upoo 
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Ae ronnd surface, hold the stamp by the 
metal form only, not touching the handle. 
The spring should be strong enough to 
insure approximately equal pressure on 
all parts of the stamp, thus producing an 
even impression. — Harry E. Ginord, 
Mcdfoid, Mass. 

Engine Exhaust Provides Sand Blast 

The cxhauil pipe of a gasoline engine, 
if brought out to a horizontal position, 
can be converted into a sand blast by 
inserting in it a tube that is connected 
with an elevated sand box, A small 
quantity of sand collects in the pipe be- 
tween exhausts, and is expelled with con- 
Biderable force when the gases are re- 
leased.— Chester Cook, McMinnville, 
Tennessee, 

Lathe Onter for Small Work 
The sketch shows a lathe center made 
for use in turning small rods, where the 
regular center 
would be in the 
way when the 
cutting tool 
reaches the end 




openii 



A piece of steel 



tapered to fit the 
lathe-center holes, 
ength of drill rod, 
ive fit. A smaller 
ugh. to provide 



and drilled to take 

which should be a 

drill is run entirely 1 

Opening for driving out the small center 

" ■ in replacement is necessary. The cen- 

, should be pointed white in place on 

live spindle, and then hardened ; if a 

T-grindcr attachment is at hnnd, it 

be accurately ground after harden- 

ing.— H. H. Parker. Oakland, Calif. 

Two Ways of Spoiling Taps 

Taps are rather delicate tools, as every 
metal worker knows to his sorrow. There 
are two ways, among many others, in 
which taps are often rendered useless. 
One is to turn ihem with a monkey 
wrench instead of the regular tap wrench. 
This results in applying pressure at one 
, and brings a bending strain on the 
which very easily breaks it. The 
_ is 10 use taps in cored holes in cast- 
I without first cleaning out the holes 
' » flat drill to take off the hard, gritty 
This scale or skin is exceedingly 
n cutting tools of all kinds. 




Truck Skids for Use on Stairways 




down an ordinary stairway. The runners, 
made from two boards rounded at the 
ends, should be wide enough to prevent 
the truck wheels from dragging on the 
steps. The device is especially useful in 
moving furniture and packing cases from 
the street into the first floor of a resi- 

Buggy-Top Brace Wire Stretcher 

A convenient and serviceable wire 
stretcher was made from an old buggy- 
top brace and two 
pieces of angle 
iron. The brace 
was cut about 6 
in. from the joint, 
and this end bent 
and sharpened as 
leaving 



the 



other 



long enough 
provide good li 
erage. S m a 
pieces of an gl 

of the joint. 



To 



th 




igle irons, set the 
sharpened point against the post, and 
pull. The wire is held taut with one hand 1 
while the staple Is driven with the other. \ 
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Truck for Tomiiic in Small Space 



In making sirall trucks to haul boxes 
ir barrels around a factory, it is often 




Some Subilitr 

important that the truck should be able 
to turn sharp corners. For this purpose, 
both the axles may be pivoted, and con- 
nected by a single diagonal link, as shown. 

Of the two methods illustrated, the one 
at the left gives the shortest turning 
radius, but has the disadvantage of 
placing a heavy strain on the joint be- 
tween the tongue and the front axle, 
which must therefore be well braced if 
this method is used. The truck frame 
must also be designed for this kind of 
support. The construction at the right 
does not give as short a turning radius. 
but it makes a more solid truck. 

In either case, the load must be placed 
near the center, as there are only two 
points of support ; at both these pivot 
points the bolts must have nuts screwed 
up tight enough to prevent tilting when 
the load is a little unbalanced. — Harold 
E. Benson, Boulder, Colo. 

Exhaust Gas Heats Mill 

Hot exhaust gases expelled by a gas- 
oline engine are utilized to heat a flour 
mill in a northern state. An old steam 
boiler is mounted vertically on a con- 
crete foundation in the basement of the 
building, with its upper end a few inches 
below the floor above. Surrounding the 
boiler is a concrete wall, reaching from 
the foundation to the underside of the 
floor boards. Directly over the boiler is 
a register. The exhaust pipe enters near 
the bottom of the boiler. The hot gases 
circulate around the flues, and eventually 



leave, when cooled, tfarot^ ao outlet 
pipe, located in the bottom opposite the 
iuleL 

The air admitted by holes in the foun- 
dation passes through the fines, in which 
it is heated, and flows into the mill 
through the register. A cnt-ont in the 
exhaust pipe makes it possible to divert 
the gases from the boiler in warm 
weather. — Paul L. Fetherston, Milton, 
Wisconsin. 

Sanitary Waxed-P^>er Bread Board 

Cut 50 sheets of waxed paper, of the 
same width and a little longer than the 
bread board. Draw them over the ends 
and tack securely, smoothing out all 
wrinkles and pulling the sheets till they 
are stretched tightly. When ready to 
make bread, tear off the last sheet used, 
and the board is clean and free of dust. 
When the last sheet is removed, the 
short tacks can be pulled out and an- 
other lot of sheets put on. The time 
saved in washing and scraping the board 
is worth the cost of the paper and the 
trouble of tacking it on. — H. F. Grin- 
stead, Columbia, Mo. 



Silencer for a Noisy Waste IHpe 

The waste pipe from a kitchen sink may 
make a persistently disagreeable noise 
when the stream of water running into it 
is small enough to 
be broken up, or 
to fall in drops 
from the center of 
the strainer. 

A particularly 
annoying case of 
this kind was ef- 
fectively cured in 
the manner shown 
in the accompany- 
ing sketch. A stiff 
wire, with a small 
washer riveted on 
one end to form a 
head, was cut to 
a length which 
would reach from the center of the 
strainer to a point a little below the water 
level in the trap. The wire was then let 
down through the central hole in the 
strainer, and allowed to remain there, 
hanging by the head. 

Water, which otherwise would drip 
from the strainer and resound in the pipe, 
will ran down the wire silently into Uic 
trap.— Charles P. Merrill, Hopedal^ Uaifc 





drawers in filing case^ are often split, 
and sometimes the case itself, by being 
slammed shut. The easiest method of 
prevcoling this, where the construction 
of the drawer will admit its use, is to 
secure a piece of springy felt to the rear 
end of the drawer. Long pieces of spring 
bra^ or clock spring, secured to the 
sides of the drawer guides will retard 
the closing of the drawer sufiiciently to 
prevent many accidents, while a combina- 
tion of both springs and bumper will pre- 
sen-c all except very carelessly handled 
equipment. — J. H. Van Xice, Chicago, 111. 

Moving a Garage by Tractor 
When a man recently changed his resi- 
dence, he resorted to a novel method to 
move his garage. Finding the cost of 
moWng it by the usual method to be loo 
liigh. lie engaged the services of a truck 
and its driver for two hours. When the 
oullit arrived, he had the windows re- 
moved, and all was in readiness. The truck 
was backed into the garage, and two tim- 
bers made ready. The garage was then 
jacked up about 20 in., the timbers were 
run through the windows across the top 
of the truck body, and the jacks removed. 
This left about 16-in. clearance between 
the ground and the sill of the garage. It 
was then an easy matter to carry the ga- 
rage to its new site. — Dale R. Van Horn, 
Lincoln, Neb, 



The machine shi 
designed to suppli 





With This Machine Two Men Are Able to Do the 

Wsik ol Eight. Ftuii miy be Picked trom Paui 

Ticei witbt>ui Changini It* LutMiea 

substantial wooden platform, of the de- 
sired height, was bolted to an ordinarj- 
box-bed wagon. At the top of this plat- 
form a turntable, of suitable length, was 
pivoted with a heavy bolt, an L-shaped 
section being obtained by bolting together 
two pieces of wood of difTercnt sizes, as 
shown in the detail drawing. Straight- 
grained material should be used for the 
extension runway on which the picker 
stands, as indicated by the drawing. This 
runway travels over a roller across the 
outer end of the turntable; wheels are 
provided at the inner end of the runway, 
for ease in extending or withdrawing it. 
As the runway is extended beyond the 
turntable, it is locked in place by its own 
weight, by means of the device shown __ 
in the detail dcawlag. 'fii^' 
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vice is simply a hea»^ wooden crosspiece, 
bolted underneath the inner end of the 
runway, and separated from it by two 
short pipe spacers, to compensate nir the 
thickness of the turntable. As the cross- 
piece is underneath the turntable, as in- 
dicated, the weight of the runway presses 
it against the under surface of the turn- 
table, and prevents slippage. 

The fruit is picked into a bag by the 
picker, who empties it into boxes car- 
ried on the end of the turntable. When 
the boxes are filled, they are slid down 



the chute, which also serves to brace the 
platform. For revolving the turntable, 
the runway is pulled back by means of the 
rope shown, which is attached at its 
inner end to a stout upright bolted to the 
turntable. 

With an arrangement of this character, 
it is possible to pick the fruit from four 
trees at one stand, without changing the 
location of the machine, merely by re- 
volving the turntable after the runway 
has been pulled back. One horse is used 
to draw the machine between the rows. 



Plane Adapted for Curved Surfaces 



:able plane for smooth- 
1 surfaces can be easily 
ordinary jackplane, as 




Surficn cm b* Ei.. 

JackpUne, by Acaing ■ uuiac fine 

shown in the drawing; such a plane can 
he adjusted to various arcs, within cer- 
tain limits, and will be found fairly ac- 
curate. 

The guiding surface is made of sheet 
steel the exact width of the plane; the 
slot for the plane iron can be quickly 
cut by drilling holes and finishing with 
a file, and the bevel should be on the 
same angle as the slot in the plane. The 
puide plate is held in place by four flat- 
head machine screws, located close to 
the slot as shown; the holes for the 
screws can best be located by clamping 
the guide plate in position and then drill- 
ing and tapping at one operation. The 
heads of the screws should be exactly 
flush, or, better, a trifle below the surface 
of the guide plate, so that no part of the 
screws will protrude and tear a planed 
wood surface. The adjusting screws, of 
which there are two, must be located as 
shown in the drawing; drill and tap for 
a Yi-'m. setscrew. The forward adjust- 
inF screw has an extension provided for 
'~^K distance from the forward ad- 



justing screw to the cutting edge of the 
plane iron must be exactly the same as 
the distance from the iron to the rear 
adjusting screw; this is absolutely es- 
sential, so that the arc to which the 
plane ts adjusted will always be part 
of a perfect circle. The extension ts made 
of sheet brass, shaped as shown; one end 
is drilled and fitted tmdemeath the 
wooden grip. A piece of brass is soldered 
inside the outer end of this channel sec- 
tion, as indicated, and drilled and tapped 
for a '4-in. setscrew. The plane will slide 
easier if the guide plate is rounded off at 
each end.— Frank W. Harth, New York. 



Wind-Propelled Farm Sifn 
A simple revolving sign, which may be 
used to advantage along highways by 
farmers having produce for sale, is made 
from a few readily obtainable materials. 
The sign itself may have only two aides, 
but if preferred, may be made into a cube 
or cylinder. 

The vertical shaft has a nail driven into 
its lower end; the head is cut off and the 
nail sharpened to fit into a depression 




.. -.gn Which i> Attiched tc 
Parmer*! Ciupoil and RcvoItc 
ht Wind It hikety M t 



which is drilled in the heftd of a lag 
■crew that is screwed into a blod^ as 
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shown. Above the center of the shaft, a 
length of about 2 in, is rounded so that 
it will revolve easily in a bearing, made 
t>( a strip of tin or sheet iron with its ends 
secured to the fence post. To make the 
vanes, the bottom of an old metal bushel 
measure is cut out, and the curved metal 
is cut into four equal parts; these are 
nailed to the sides of the shaft, as shown 
in the drawing. 



^^W 



Shelf for Shaper Tools 

machinist frequently has work to do 

1 shaper, which requires that his 

scales, calipers, and other tools that are 

frequently used, be kept within easy 



reach. The usual pi 



is to lay the 
tools on the 




snows a small shelf which 
holding the tools. The shelf is supported 
by metal rods which slip into the T-slots 
irf the shaper table; a screw prevents the 
* llf from sliding off from vibration. 

Simple Grindstone Water Can 
There is a very good reason for using a 
drip can for keeping the grindstone wet, 
instead of a trough of water under the 
stone. The water in a trough washes off 
the loose grit, which has a marked effect 
in the grinding, so that not only does the 
stone wear down faster, but it does not 
grind so well. An easy way to make a 
drip can that will regulate the flow of 
water perfectly is to use a round can of 
any sort, and punch a hole in the side 
about Vi in. from the bottom. Put a 
good stout rubber band around the can. 
When the band covers the hole com- 
pletely, no water will flow, of course, and 
the more the band is raised the more water 
will flow. Another plan is to insert a 
splinter of wood, such as a toothpick, 
under the band near the hole. The open- 
^Ug 1> regulated by moving the wood. 
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has the tendency to slide around. This 
can be prevented by fitting the board with 
some stops to prevent it from moving up 
and down; nearly all the sidewise move- 
ment will also be prevented by this 

Two lower stops and two upper ones 
are required ; these are forged of iron, to 
the shape and dimensions given in the 
drawing. The two lower stops are not 
exactly alike, as they have to be twisted 
in opposite directions, to fit the curvature 
of the tub. When the stops are finished, 
attach Ihcm by screws or bolts under- 
neath the sidepieccs of the washboard, 
being careful to get the lower stops on 
the proper sides. The positions for all 
the stops should be marked while the 
board is actually set in the tub ; it is then 
removed, and the stops are made fast. 
The lower stops should come in contact 
with the tub, and the upper ones should 
hook onto the rim. To deiach the board 
from the tub, simply raise it to a horizon- 
tal position and slide it outward. 

Oil-Hole Covers Made of Corks 

Dirt in the machine shop ruins many 

a machine by getting into the bearings. 

or plugging up some oil hole, with the 

result that 



mg 



hurt 



difficulty was 
overcome in one shop, 
as illustrated. An or- 
dinary cork was 
dressed down, to 
make a snug fit for 
the pocket, and glued 
to an ordinary steel washer. This ar- 
rangement gave protection to the oil 
hole, yet it was but the work of a mo- 
ment to remove the washer iixA <^'^\'«.. 
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Two Farm Footbridges 



The usual procedure in building a foot- 
bridge across a small ravine or stream is 
to select two heavy timbers for the string- 




ers, or foundation, but, as these are not 
always available, the two bridges shown 
in the drawing are designed to be built 
from materials usually found on the aver- 
age farm. 

The bridge shown in Fig. 1 is made of 
heavy galvanized-wirc fencing and nar- 
row boards. Four posts, two at each end 
of the bridge site, are set into the ground 
at the desired distance apart, usually 
about 3 ft.; these posts should be perpen- 
dicular and be securely anchored to the 
anchor jjosts, a few feet to the rear. Wire 
fencing is stretched across the space to be 
bridged and made fast to the posts on 
opposite sides, care being taken to have 
the bottom strand of each strip parallel 
with the other. One-inch boards are used 
for the floor; these are drilled at each end 
and secured to the bottom strands of the 
fencing with wire, as shown in detail in 
Fig. 2. 

In Fig. 3 is shown a bridge that is a 
simple adaptation of the arch ; this bridge 
is constructed in two sections of equal 
length which are made by nailing 3-tt. 
lengths of l-in, board to two pieces of 
2 by 6-in. plank. The total length of the 
two sections, when laid end to end, should 
exceed the width of the place to be 
bridged by several feel. Two posts are 
solidly planted at each end of the bridge 
site so that the diiitance between them 

^ irin hB fapm i to tSifclMi»mD^i 



of the sections. When the shore ends of ■ 
the sections are made to butt against the 
two pairs of posts, the ends at the center 
will be somewhat higher, as shown; 
heavy cleats, behind the planks, are used 
for securing the sections together at the 
center. Such a bridge supports itself, be- 
cause its total length, when straightened 
out, is greater than the space it occaplcs, 
and will bear a remarkable amount of 
weight without danger of buckling. — L. El. 
Robbios, Harwich, Mass. 



Cup for Leaking Oil at Valve Rod 

On several types of automobile engines 
it Is often found that oil will leak out 
through and around the valve lappet. 
This may be prevented by building arouad 
the valve-tappet opening a cup to catch 
the oil, so that it will flow back into the 
crankcasc. A piece of brass tubing, faced 
off smooth and fitted over the boas or lug 
through which the lappet moves, wilt 
serve this purpose, and will thus prevent 
an excess loss of oil. — Hobart M. Kraner. 
Columbus, Ohio. 

Drawing Board for Office Desk 
A shop foreman or superintendent oftei 
finds himself in need of a small hoard for 
sketching, sometimes wishing lo use reg- 
ular drawing 




board it is inserted again in its ptac* 
The board will have to be altered so 
that it can be removed freely from the 
desk, and will have to be providet] with 
one or two staples or screweyet. to 
hang from hooks inserted in the base of 
the pigeonholes, at the center of the 
desk. When used a a drawing board, 
the slide should be turned botloni lide 
up. so that thumb-tack holes will not 
mar its appearance ax a deiik i 
Ihc board originally used in the desk 
Mi Ol * Htw* I - - - - - — 
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An excellent tool case for the small 
tools used by the mechanic can be eas- 
ily made from an ordinary toolmaker's 



tacks. 3 small drawing board can be ob- Toolmaker's Apron as a Tool Case 

tainedi it should be dressed down to fit 
ihe desk, and the edges and one side 
may be finished to conform to the rest 
of the desk. The other side is then avail- 
able for use as a drawing board. Two 
hooks and eyes are better than one pair, 
but one is sufficient for small boards. 

Cleaning a Drain with a Stick 
A practical method of clearing out a 
clogged sink pipe is to get a smooth slick 
of timber, of a diameter about two-thirds 
that of the pipe, and a length of about 18 
in. Fill ihe sink half full of water, and 
wrap around one end of the stick a piece 
of doth a little longer than the slick. 
Hold the stick in the right hanJ and the 
cloth in the left. Place the stick in the pipe 
and give several up-and-down sirokes, 
holding the cloth tight. This will act like 
a force pump, and will clear the pipe. 

Asbestos Soldering Pad 
The mechanic who has occasion to 
solder small articles will find an asbes- 
tos pad a great saver of time and patience. 
The pad is made by cutting sheet asbes- 
tos, of any thick- 
ness, into strips 3^ 
wide; these 
ips are rolled 
o a spiral to 
f form a pad of any 
■ lired size. The 
pad can be bound 





vith « 



. bet- 



ter still, by making 
it fit inside the lid 
of a hand - soap 
can. In use, the articles to be soldered 
are held together by pins, or short wires, 
pushed into the asbestos pad. Such a 
pad will facilitate the swealing together 
of small articles and will last indefinitely. 

To Keep Auto Hood Looking Bright 

It may often be noticed that the hood 
and radiator of an automobile become 
dull and shabby-looking, while the paint 
on the remainder of the car is still neat. 
The ordinary cause of this is found in 
the practice of washing and polishing the 
car while the engine and surrounding 
parts are hot. The drying of soap and 

^Jish, owing to the effect of the heat. 

T^ injure the finish in a short time if 
ttinued. It is therefore much better to 
^gnjil the engine has cooled before 



apron, by lapping over the sides and 
stitching the tlaps to the apron to form 
pockets for ihc various tools, as shown 
by the drawing. Pouches may be formed 
at the bottom for holding small parts and 
miscellaneous supplies. When Ihe case 
is rolled up. the bib portion forms a flap; 
cords or tapes, through the eyelets of the 
bib, are used for tying the roll and pre- 
vents it from unrolling. — W. F. Hollis, 
Chicago, 111. 

Handy Soldering-iron Rest 
It is often very hard to find a con%'en- 
id available rest for a hot soldering 
However, if 
wo nails, about i 
long, 




drawing; thi 
forms a rest for the iron and leaves space 
for the fingers to grasp the handle «tM.<e!«* 
—P. P. AvcT^.tiM^t\i."S,."S. 



I 

r a 



POPULAR MECHANICS 



Auto WindEbield as Dining Table 



When one is picnicking or traveling in 
an automobile, and meal time comes 
around, a simple table can be improvised 




ft 



Open the lower pari of the windshield. 
lo a horiiiontal position, so as to make a 
shelf; treat the upper part in the same 
way, thus making two tables, or counters. 
The lunch can be placed upon them in an 
appetizing manner. — Oden Liljegren 
Fern, S. Pasadena, Calif. 



vice upright with one hand and sigbUng 
along the nail heads, it was possible to 
run the desired levels. 

Sparks as a Guide for Grinding 
When grinding out a bole, on a machine 
with an adjustable table, precautions must 
be taken if the hole is to be ground abso- 
lutely without taper; unless the adjust- 
ment is quite exact, a slight taper will be 
cut in a hole which is intended to lie 
cylindrical. One way of avoiding this is 
by gauging with an inside micrometer, 
but this is tedious and difficult. A method 
which is just as accurate, and easier to 
carry out, is to take a light cut on one 
side of the hole, along its full lengih. 
noting the amount of spark produced by 
the abrasive wheel. If the spark is uni- 
form at all points along that side of the 
hole, move the wheel over to the other 
side of the hole and see whether the spark 
is uniform for all points along its length. 
If so, the hole will be ground true; if not. 
the table will require a more careful ad- 
justment. — H. A. James, Jr., Wilmingion, 
Delaware. 



Quickly Made Hand Level 

A detail of men was sent out to locate 

some source of water supply, "somewhere 

in France," and it became necessary to 

run levels between a proposed camp site 






nd were at 


hand, a 


novel hand 


level 


was impro- 


vised- 


A Iriangu- 






about 


? ft. long 


on each side. 


was r 


iiadc from 


boards 




that 


weighed 


about 


3 lb was 


firmly 


lashed to 






shown 


while a 


small. 


triangular- 


point 


ip, was cut 


side opposite the 


then supported on 




shaped hole uith on 
in the center of th( 
stone The device wa 
a nail driven mto a piece of board, just 
below eye level, so that the upper side of 
the triangle swung approximately level, 
with the stone down. A nail was driven 
into each end of the upper side, in the 
manner indicated, the height being ad- 
justed so that the nail heads were in a 
horizontal line when the triangle was per- 



Parallel Wedges for Accurate Settings 
A parallel-wedge arrangement that Is 
extremely useful, when it is desired to 
set work accurately, is made as shown in 
rd a lake. As no ^^^ drawing. The wedges may be made 
nts of "^ steel, cast iron, 
or bronze, either 
cast and finished, 
or cut out from 
solid metal ; the 
latter does not in- 
volve any con- 
siderable labor 
where small sets 
are required. Both 

wedges are grooved in the center. a« 
shown, and a guide, made from a piece 
of round rod. is secured to the lower 
wedge; the wedges are grooved by filing, 
or by clamping them together and drill- 
ing. Spacing blocks are used to eliminate 
the need of a long adjusting screw. 

Blow-Out Patcbea Made from Garden 
Hose 
One objection to the ordinary fabric or 
leather blow-out patch is that it b too 
short. When a tire is old enough or weak 
enough to blow out, it need* more pro- 
tection than the short patch gives, for, 
while tha hole in the lira is caw 
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cieiitly protected from further wear. Cut 
a section from an old hose. long enough 
to extend at least 6 in. on each 
side of the hole in the tire, split the sec- 
tion lengthwise, and place the, resulting 
pi«ce inside the casing. A %-io. garden 
hose makes patches wide enough for all 
bat extremely bad breaks in 3 or SVz-in. 
tires. For larger breaks, or larger tires, 
sections from a larger hose will be neces- 
sary. 

A strip of hose fabric used as an inter- 
liner will add greatly to the life of a tire. ■ 
One old hose will prolong the life of more 
than one set of (ires. 

In case of emergencies, the extra rub- 
ber-hose radiator connections carried by 
the motorist, can be split and used as 
blow-out patches. The larger sizes of 
radiator hose make very broad patches, 
capable of mending even jagged holes 
temporarily, 

Close-Quarters Screwdriver 
Tlic accompanying sketch shows a 
handy screwdriver which will often do the 
trick when any 
other screwdriver 
will faiL To make 
this tool, shape a 
short piece of 1 -in. 
steel rod on both 
ends, to form 
■ere wd river blades 
ftt right angles 
wHh each other. 
A %-in. rod of 
mtitable length will servi 
of which one end is riveted into the l-in. 
rod, the other end being provided with a 
wooden handle. 

Pointed King for Measuring Tape 

Ing tape, it 
drive a nail to hold 
end of the tape, 
unless a helper is 
present for the 
purpose. The spe- 
cial ring illustrated 
is used in order to 
avoid the neces- 



hoM the end tight enough. Such a 
can be made of a piece of hard steel wire, 
QZ eua^fiom a strong hairpin. — Roy B, 
" ■"" rto. Oat. 





Shop Trestle Made of Angle Iron 

trestles, or horses, will not 
very much abuse, and for that 




Insleid of Wooden Truilea. Which Soon Wur Out. 

Ttollci Made of Ancle Iront Arc Bolh 

Stronger lad Have ■ Leflgu Li[« 

reason something that is more substan- 
tial will be appreciated in the shop. 

Angle iron is very suitable for the con- 
struction of shop trestles, and. being 
riveted, will stand up indefinitely, even 
under exceptionally hard use. 

The illustration shows a simple type 
that can be made up very easily, using a 
hacksaw to cut out the parts and a ham- 
mer to rivet them together; about 16 ft. 
of V/s or 2-in. angle iron, according to 
the purpose (be trestle is to be used for, 
is needed. 

Examining Envelopes for Inclostires 

Where large quantitie: 
handled daily, it often 
closure in an en- 
looked, and per- 
haps lost. 

A simple meth- 
od of examining 
all envelopes with 

work is shown. 

A sheet of frost- 
ed glass, about 6 by 8 i 
with the top of a table, over a noic 
slightly smaller cut in the table top. An 
electric-light globe is mounted in a box 
placed under this hole, so that the light 
will pass up through the glass. When 
opening the mail, the envelopes can be 
slid over the glass sheet, and any over- 
looked inclosurcs will be plainly seen 
through the envelope. A switch may be 
provided to shut off the current when not 




; set flush 




ids ror- me jPincior- 
ll/orJdn^ in ^Wet Jon 
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DURING recent years a large number 
of farmers in tlie wheat belt have 
been using very practical methods of 
meeting the difficulties which arise when 
a binder is 
operated 



wheel, and abotit 3 in. above the » 

when the binder is set. By using the tUt- 
ing lever, a part of the machine's weight 




wheel from 
breaking 
through the top crust of soil and sinking 
into soil that is wetter still, On binders 
of most types, the mechanism that is 
operated by the bull wheel is siifKciently 
heavy to act as a brake, so that a com- 
paratively slight obstruction may prevent 
Its turning. This is exactlj' what occurs 
tinder the conditions described: The bull 
wheel drags along without turning, the 
machinery stops, and the cutter plows its 
way through the standing grain without 
cutting it. 

It is therefore necessary to keep the 
bull wheel from sinking. A common way 
of accomplishing this is to provide the 
binder frame with some additional sup- 
port, so that the 
weight of the ma- i 
chine will be dis- ' "i^" 

tributed. The roll- - -• 

keg float. jT^ ^ V 




axle, the planks being attached to the 
front of the binder frame. With a float 
of this type, the keg rolls on the ground 
at all times, but when the bull wheel 
sinks into wet soil, part of the machine' 
weight is thrown on the planks, Thi 
float is a little easier to make than the 
former and does not place any Additional 
weight on the binder, whereas In the first 
style the keg is supported by the frame. 
The plank float, which is not shown, 
is even simpler than the keg £oat, and 
operates merely as a skid. It consists of 
a piece of 2 by 12-in. plank, about 6 ft. 
long, one end of which is fastened to the 
front of the binder frame with a short 
piece of chain. Tbe' 
plank glides alone 
on the stubble, car- 
rying no weight ex- 
cept where the 
ground is so soft 
thai the bull wheel 
sinks several 
inches. Wood 
Mocks are fastened 
above the plank at 
the rear end of the 
frame, so as lo de- 
termine the condi- 
tion under which it 
shall take a pan of 
the machine'* 
weight. 

An alu 
the fl< 
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last gaining in popularity, is the binder 
engine illustrated in the other illustra- 
tion. It is detachable from the binder 
frame, and may be used for a variety of 
other purposes around the farm, but is of 
peculiar value on tlie binder, as it re- 
duces the number of horses needed to 
draw the machine. Traction is then in- 
dependent of operalion, and the chain 
is removed from the bull-wheel sprocket, 
the function of that wheel becoming 
merely that o! carrying the load. 

Making Solder Stick to Cast Iron 
Soldering cast iron is greatly faciUtated 
if. after the iron is thoroughly scraped and 
cleaned, it is rubbed with a piece of soft 
brass. The brass must be soft enough so 
that some of it will stick to the iron; 
this can be readily observed. Thereafter, 
use the solder in the usual way. 

Adjustable Horse for the Wood Shop 

The wooden horse shown in the draw- 
ing has some valuable fealuccs, iilasmuch 
as one side can be elevated above the 
Other. The purpose of this horse is to 
support long sticks as they pass in and 
out of woodworking machines, and it is 
especially intended for supporting long 
Inniber that is being cut on a bevel, 
as indicated by the position of the 
roller in the doited lines. The roller can 
be instantly raised and automatically 
locked at any angle by means of the pawl- 
and-raichet arrangement shown. Pres- 
sure on the foot release disengages the 
pawls and lets the vertical posts drop. 
Flat springs, attached to the underside 
of (he horse, press against the pawls and 
keep tliem in engagement with the 
ratchets. — M. E. Duggan. Kenosha Wis. 



Cold Drinking-Water Tank for Shop 




A garage 
lying around 


'hich has an old radiator 
an make it, with very little 
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labor, into a drinking-waier cooler for the 
shop. A water-tight wooden barrel is 
mounted on a bench or shelf. The radi- 
ator is thoroughly cleaned with soda, and 
is then placed inside of the barrel. Con- 
nections are made as illustrated. The 
drinking water flows down into the radi- 
ator, where tt is cooled by the melting of 
ice which is dumped into the barrel. An 
inverted faucet, connected to the bottom 
of the radiator, will form a sanitary drink- 
ing fountain, and a drain faucet should be 
provided at the bottom of the barrel for 
removing the water formed by the melting 
of the ice, A wooden shield should be 
built up around the radiator to prevent it 
from being damaged bv ice falling upon it. 
— G. A. Luers, Washington, D. C. 

Dividing a Small Circle Accurately 
When it is desired to lay out divisions 
on a small circle with accuracy, it is diffi- 
cult to do the work with dividers. The 
best way is to lay out a circle as large as 
possible, concentric with the one to he 
divided ; divide the large circle as ac- 
curately as possible, and then transfer the 
divisions to the small circle by drawing 
straight lines to the center with a straight- 
edge- The advantage of this method is, 
first, that it is easier to work on a large 
scale, and second, that whatever errors 
there may be in the large divisions will 
be reduced in the small circle, though, of 
course, the proportions will remain tlic 
same. Much the same plan can be used 
in dividing a straight line or a 
Howard Greene, N«-« Xo^V,"^." 
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Damper Governor Maintains Constant 
Draft in Chimney 

The drawing illustrates a damper gov- 
ernor which has been found very success- 
ful in preserving a uniform draft in a 




chimney or smokestack. The amount of 
draft which will be maintained by the 
governor is adjustable, within limits, by 
changing the size of the counterweight 
and float. 

The damper, of ordinary type, is 
mounted in the chimney, but is provided 
with a lever worked by a link, as shown. 
The lower end of the link is attached to 
an arm which rocks on a pin. Beyond 
this the counterweight is hung. Some dis- 
tance below, in the chimney, a com- 
municating pipe leads to the bucket and 
float. The bucket is a galvanizcd-iron 
cylinder, open at the upper end, and hav- 
ing a water-tight bottom through which 
runs the differential pipe from the chim- 
ney. This pipe should extend nearly, or 
quite, even with the open top of the 
bucket. The float is another galvanized- 
iron cylinder, but is closed at the upper 
end instead of the lower one. It is in- 
verte<l in the bucket, and some water is 
introduced, forming a sealed air space, 
which communicates only with the chim- 
ney through the differential pipe. Changes 
in the draft, or pressure, below the damper 
will cause varying amounts of gas to pass 
over into the float, which will cause the 
float to rise or fall, thus moving the 
damper to correct the variation in draft. 



It has been found possible to control the 
draft in this manner within ver)' narrow 
limits, but the dimensions of various parts 
must be a matter of experiment in each 
case, as conditions vary widely. 

Iron bands are riveted around the top 
and bottom of the bucket to straighten 
its shell; this passes around the outside 
of the iron bail, straightening the adjust- 
ment of the latter to the bucket. It is 
necessary that the differential pipe come 
nearly even with the top of the bucket, to 
prevent danger of water being thro«'n 
down the pipe in times of high wind. All 
parts, and especially joints and bearings, 
should be designed to withstand moisture. 
— F. J. Lillis, Indianapolis, Ind. 

Exhaust Keeps Truck Chains Clean 
In some parts of the country, where 
the soil is sandy, the chains of motor 
trucks must be run dry — without lubri- 
cant of any kind. Otherwise, the sand 
would become mixed with the grease on 
the chjtins and form a grinding com- 
pound which would make short work of 
chains and sprockets, hut, by directing 
the exhaust from the engine against the 
chains, the evil effects of running without 
lubricant are minimized, and the chains 
are, at the same time, kept free of sand 
and dirt. Ordinary pipe and fittings are 
used for conducting the waste gases frora 
the muffler to nozzles under the chains. 
The nozzles are formed by flattening the 
end of a short piece of pipe which is 
screwed into the ells. The long axes of the 
nozzles should be parallel with the chains 
and a little below them. Also, to prevent 




Dircctliit At Eihiuit Quel acaiBM At Ch«iM e( 
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back pressure, the nozzle openings should 
not be made too small. Some or all of the 
muffler baffle plates are removed, and the 
pipe is attached to the muffler instead of 
the exhaust pipe; the piping will reduce 
the notse of the exhaust, and it is desir- 
able that the exhaust will come from 
the nozzles with considerable force. The 
exhaust gas will blow sand and dirt off 
the chain, also lubiHcating it to some ex- 
tent, and, as the exhaust will be slightly 
cooled by the time it reaches the nozzles, 
it will not overheat the chains, — J, A. 
Birdsall, Hammonton, N. J. 

Making Logarithmic-Ruled Paper 

In some pans of the country it is hard 
lo obtain paper ruled for charts and 
tables, and the draftsman or student of 
design is obliged to make his own. A 
sliderule shortens the labor considerably. 
if it is laid along the sheet and the inter- 
vals marked from the graduations on the 
rule.— U. S. Laltner, Urbana, III, 

Idirror for Examining Boat Propeller 
WTien the underwater mechanism of a 
motorboat is damaged, the usual proce- 
dure is to hoist the 
boat out of the 
water so as to de- 
termine t h e ex- 
tent of the dam- 
age. The neces- 
sity of lifting the 
boat can be avoid- 
ed by the follow- 
ing method: 

Attach a sec- 
tion of stovepipe 
to a stout stick. 6 
or 8 ft. long; to 
one end of the 
by a hinge, and 
tie two strings, as shown, to the edges 
of the mirror farthest from the stick. 
The section of stovepipe should be of 
such a height that when the mirror is 
lowered to the correct point for getting 
a rievr of the propeller or rudder, the sur- 
face of the water will come somewhere 
near the middle of the stovepipe section. 
^^^le purpose of the pipe, of course, is to 
^^fSrvide a smooth water surface which 
^^^B not obstruct the view in the mirror. 
^^Ht0ie case of smaller boats, it Is often 
^^^Asibte to see the propeller merely by 
holding a mirror under the water tn the 
hand. Unless the water is very smooth, 
y.fSSff. some such device as the stove- 
necessary. 
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Horizontal Brace for Wire Fence 



The 



Of J 



wire fence 



constant stran 
pulls the posts 
pecially annoying when the fence is built 
on a curve. Here is a rail brace that 
presents great resistance to the destruc- 
tive force of the wires. It is placed 18 
in, above the surface of the ground, and 
is mortised into the posts about !4 'n- *t 




a timber 4 by 4 in. by 16 ft, will just fit 
in between the posts. The posts and rail 
should be creosoted, and the posts should 
be firmly set in holes 3 ft. deep. The 
woodwork will then outlast the wire. 

Lock for Wagon Tailboard 

A qiiick-acling lot 
board, that prevent 
the tailboard 
working loose, and 
has no handscrcws 
fuss with, 



the 
I eye- 




sho 
drawing, 
bolt is 

into each side of 
the wagon box, 
near the top, 
take the iron rods, 
as shown ; these 
rods are both of 
the same length. 
An eye is turned 
on the end of on 
formed on one end of thi 
opposite ends of each being bent at right 
angles to fit into the holes of thi 
lever, to which ihey are riveted. A screw 
in the tailboard engages with a notch 
the lever, and thus any possibility of 
tailboard working loose is eliminated. — 
liry, Ccdir R^'^^ii 



inON LEW) 
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crew J 
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Revolving Tool Holder for Lathe 

For use chiefly in experimental work, 
the multiple tool holder illustrated was 
made so as to flt onto the cross slide of 
a lathe and to hold as many as six differ- 




ent cutting tools, or as many as are re- 
quired for the Job at hand. An example 
of the work for which the device was 
used is the turning of terminals and bind- 
ing posts, in electrical construction. 

The built-up turret is held to the cross 
slide by a T-bolt, and when the bolt is 
loosened by turning the handle, the whole 
turret can be revolved to the propen 
point for use of the next tool. Another 
turn of the handle tightens it ready for 
use. No attempt is made to place the 
tool automatically in exact cutting posi- 
tion, as the work done is chiefly by hand 
feed, and without close limits as to diam- 
eter. 

The two cylindrical pieces of metal 
forming the turret are cut from ZVz-in. 
cold-rolled steel shafting. They may be 
cut Va in. and We in. thick respectively, 
at first, being afterward dressed to size. 
First face off the larger piece, and lay 
out the six slots illustrated, by drawing 
six diameters, each 60° apart, and then 
drawing a line on both sides of each di- 
ameter, at a distance of Va in. Cut out 
the slots by sawing on the outside lines, 
and cutting the metal away with a %-in. 
cold chisel. When the slots have been 
finished smooth, face ofT the thinner of 
the two cylinders to the thickness of 
% in,, leaving a central boss, as illus- 
trated. Now drill a central hole through 
both cylinders, to take a T-bolt, whose 
size will be determined by the key slot in 
the cross slide. 

Next, the six rivet bol«s should be 



drilled; it is convenient, while doing this, 
to have the two cylinders clamped to- 
gether, by a bolt through the center hole. 
The rivet holes are countersunk, as 
shown, so that after the two cylinders 
are firmly riveted together, the burs can 
be ground off roughly, the whole turret 
chucked in the lathe, and the excess 
metal faced off, leaving the rivet heads 
flush. The setscrew holes are then drilled 
and tapped, one over each slot, so that 
the cuttmg tools can be clamped in the 
slots. Cut out a simple metal handle 
from some iron-bar stock, and tap the 
center hole to the handle, to take T-bolt 
thread The T-bolt itself is made by at- 
tachmg a steel block, machined to flt the 
slot, to a stud holt, and then riveting, as 
shown m the detail. Finally, the bottom 
of the turret should be faced off to such 
a height that the center of the lathe 
comes level with the joint between the 
upper and lower cylinders of the turret. 
The device was made in five hours, and 
has saved its cost many times over in 
speeding up many small lathe jobs. — A. 
N. Capron, Montreal, Can. 

Ventilator Used with Window Shade 



drawn down its 
entire length, and 
the draft through 
an open sash will 
often cause the 
shade to flap in 
an annoying 
fashion. 

A simple rem 
edy for these in 
conveniences is 
to make a stiff 
wire frame, about 
5 in. wide and 2 
in. longer than 
the width of the 

curtain. Insert two screweyes into the 
window frame, about 1 ft. below the cur- 
tain roller; bend open the eyes to re- 
ceive the lower comers of the frame; 
then close them again. The ends of 
the wire arc fastened together by a 
sleeve, or by soldering. The curtain is 
drawn dawn in front of the upper cross 
wire, and back of the lower cross wire. 
Attach a cord to one end of the wire, to 
draw it down and forward. This gives a 
triangular opening at each side of toe cor- 
tain. To hold the curtain in this posi- 
tion, tie the cord to a dot in the win- 
dow frame. 




A Level and Straightedge Tool for Ditching 
and Grading 



FOR ditching, grading, and road work, 
a long straightedge, provided with an 
Adjustable level, is in some cases more 
convenient than ever a surveyor's leveling 
instrument. A convenient and effective 
way to mount a cheap carpenter's level 
in a long straight plank, for this pur- 
pose, is illustrated in the drawing. 

A long mortise js cut in the center of 
the plank, large enough for the carpen- 
ter's level to fit in, with about Ve-in, 
clearance at the ends. The level is fitted 
in. and a bolt is run through one end as 
a pivot, Near the other end of the level. 
graduation marks are made on its side, 
as illustrated, and a series of holes are 
drilled through the level, one correspond- 
ing to each 



through the plank, and clear through the 
level, taking care that the drill is at right 
angles to the surface. Unless the top 
edge of the level is perfectly flush with 
the top surface of the plank, the latter 
should be trued off fiush with the level, 
or else a zero mark should be made along 
the level, even with the top of the plank. 
Now loosen the level, and pull the loose 
end out from the mortise; strike an arc 
from the pivot bolt as a center, using a 
known radius, such as 24 in. On this arc 
lay off, with a rule, graduations represent- 
ing various grades; if the radius is 24 in., 
these will be easy to lay off, as Ya in. on 
the arc will represent a grade of Mb in. to 
the foot, etc. When the marks have ail 
been made, 

level back 
into the 
mortise, 
and again 
clamp it by 
the wedges, 
but this 
time so that 
.__ the first 
■ /- i : \ graduation 




It will be convenient to use a piece of 
steel wire as a key. to hold the level in the 
proper position, and to drill holes through 
the level in a staggered position along two 
arcs, as shown, with two holes of the same 
size drilled through the plank to corre- 
spond to these two series of holes in the 
level. The two holes in the plank should 
li« drilled first, say, Vi in. apart. The level 
should then he clamped tight whh wedges, 
and adjusted so that it reads level when 
the bottom of the straightedge is actually 
level. The correctness of this adjust- 
ment may be tested as usual, by reversing 
the ends of the straightedge. When the 
"'jnEtment is secured, drill a hole, at A, 



using the 
hole A in the plank as a guide. In doing 
this, it will be of the greatest importance 
to hold the drill perpendicular to the sur- 
face. Otherwise the hole on the farther 
side of the plank will be enlarged. On ac- 
count of this necessity for true drilling, it 
is advisable to use a small drill press. 

The {Surpose of drilling the holes along 
two arcs is simply to prevent their riin- 
ning together. It will be necessary in 
using the instrument to remember that 
for eighths, or for even sixteenths, the kev 
should be thrust through hole A. For 
odd sixteenths the key fits into hole B. 

When this work has been done, the 
level is ready for use. I£ a. cftAvok'^fvi 
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ground or cement is to be laid out at a 
grade of % in. to the foot ; for •sample, 
raise the level till the %-in. mark just 
shows at the top of the plank, and thrust 
the key through hole A. Lay the straight- 
edge on the work to be graded, and a 
reading of the bubble in the level tube, as 
usual, will indicate whether the correct 
grade has been given to the ground or 
concrete. 

If fine gradations are not required, one 
row of holes in the level may be found 



sufficient. In any case, the end of the 
steel wire used as a key should be tap- 
ered and rounded off so as to go throu^ 
the holes easily. If the length of the 
level used is such that it is not conven- 
ient to apply a 24-in. radius for the arc, 
it will be necessary to use a little more 
arithmetic in figuring out the correct po- 
sitions for the various graduations. 

The use of the level in this way does 
not prevent its use in the ordinary way as 
it can be removed from the plank. 



Steel Square for Drawing Ellipse 



An ellipse, or oval, that is geometrically 
correct, may be laid out by means of a 




An Accnrate ElUpM li Drawn with ■ Cirpcntet'i 

Steel Sqiurc and * Stick ot Wood 

CODtaioinc Two Naili 

carpenter's steel square and a narrow strip 
of wood. To do this, lay out the line AB, 
and at right angles to it the line CD, as 
shown in the drawing. Then place upon 
the lines AO and DO the steel square, 
as shown; next, on the wooden strip, lay 
out EG equal to one-half the length of 
the desired ellipse, and EF equal to one- 
half the desired width; at the points F 
and G drive small nails so that they will 
project from the underside a distance 
slightly less than the thickness of the 
square. At E place a pencil, or other 
marking device. Now, by moving the strip 
in such a way that the nails at P and 
G are always touching the side of the 
square, the pencil at E will draw one- 
fourth of the desired ellipse. The remain- 
ing quadrants of the ellipse are drawn by 
similar operations, 

Rebabbitttng Steam-Engine Bearingi 

A mechanic rebabbitted the crankshaft 

bearings of his stationary steam engine 

without experiencing any subsequent 

ible througb false alinement. He raised 

cranluhut and placed a piece of 



leather, about Vs in- thick, in the bottom 
half of each bearing to compensate for 
loss of metal through friction. He then 
let the shaft down and prepared the up- 
per halves by removing the old metal, re- 
placing them subsequently and pouring 
the babbitt. After they had been removed, 
peened and scraped so that they fitted 
properly, he raised the crankshaft again, 
and removing the pieces of leather, he 
prepared the lower halves for the babbitt 
and replaced the leather to avoid marring 
the bearing surfaces of the shaft against 
the stripped iron. He then reassembled 
all the parts, raised the shaft up against 
the rebabbitted upper halves, blocking it 
in position, and again removed the 
leather. The upper bearings were then 
removed to make the lower ones easy 
of access, and the latter were rebabbitted 
after puttying. These were then peened 
and scraped, and the whole reassembled 
and tested with complete success. — J. E. 
McCormack, Haliburton, Ont. 

Double Level for Circular Work 

A double level, which reduces the time 
required to level up the top of a manhole, 
IS easily made from two pieces of 2 by 4- 
in. hard wood, each 



piece being as long 
as the outside di- 
ameter of the 
work. The pieces 
are accurately 
notched at their 
centers so that 
they will fit over 
each other tightly 
and insure a perfectly straight 
edge on all four sides of the cross that is 
formed when the pieces are fitted together, 
as shown. Glue and screws are used to 
hold the pieces together. Mortises are 
cut in the ends of adjacent arms of the 
cross and level tubes are inserted; this 
must be done accurately, or the level will 
be inaccurate. The accuraqr of the in- 
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iment is determined by placing it on a 
fcctly level surface and adjusting until 
levels check up. 

A Makeshift Potentiometer 
elecirician who had broken liis po- 
Tentiomeier, made another one by lising 
graphite instead of the usual length of 
wire. He carefuljy split a long pencil and 
removed the graphite, after which he cut 
a thin board, about 10 in. long and 2 in. 
wide, and made a groove down the center 
deep enough to hold ihfe graphite, but not 
deep enough to let its surface sink to the 
level of the board at any point. He then 
marked graduations along the groove, and 
mounted a rod over it which carried a 
contact slide, so that contact could be 
made whenever desired. The instrument 
was completed by atlaching the usual 
terminals and connections. — James Hot- 
ter, Washington, D. C. 

I Tool for Drilling Centers m Rods 
"he tool illustrated is for the purpose 
r holes correctly in small 
lund rods, to prepare 
them for 
turning in the 
lathe. The 
body of the 
tool is turned 
on the lathe, 
with a shoul- 
der as illus- 
trated, form- 
ing a stop for 
a spring. Two 
holes are 
drilled and 
tapped on Ihc 
opposite sides 
of the body to take two small fillister- 
head machine screws, forming the guide 
screws marked on the drawing. A set- 
screw is set in against the drill, and held 
tight in the body. The collar, which slips 
back and forth against the spring, is pre- 
vented from turning by the guide screws 
in the two slots. A countersunk bushing 
is filled around the point of the drill, and 
is a drive fit in the collar. The collar is 
therefore held from rotating on the drill, 
but is permitted to slide back, compressing 
the spring against the shoulder as the rod 
to be centered is forced against the bush- 
ing. One or more holes are drilled in the 
collar, as illustrated, to form a means of 
escape for any drill chips which may col- 
lect back of the bushing.— E. S. Goodell, 
"[horn. Wis. 



Blacksmith's Tire Shrinker 





ShniDk B Clara It CeoU 

port of its own, and is usually inconven- 
iently located with reference to the forge, 
where the tire is heated. The drawing 
shows a shrinker mounted directly on 
the anvil, to which it is held by a square 
lug fitting into the hardy hole. All parts 
for this shrinker may be made in the shop 
or taken from a machine already on hand. 
The bedplate has a square lug, which fits 
into the hardy hole, welded to it at one 
end, and suitable projections, to which 
the grip dogs are attached, are welded 
on one side, as indicated. VVhen the grip 
dogs have been riveted in place, the tool 
is completed by adding the hand lever 
and bend irons. With the use of a tire 
shrinker of this character it is possible 
to remove the heated tire from the forge 
and insert it directly into the machine, 
instead of carrying it to the shrinker in 
some other part of the shop, 

A Convenient Bolt-Hole Gauge 
A gauge made by boring a hole with 
every size drill bit in a piece of %-tn, 
board is often a timesaver when looking 
for a drill to fit a certain bolt. The 
bolt is tried in the holes until the proper 
size is found and the drill selected at 
once. The drill siie is stamped above 
the corresponding hole, and a small hole 
drilled for hanging the gauge. — S. Vana.- 
ken, Port Ewetv, N.X. 
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Circular Saw Gummed on Grinder 



The Dluslration shows how one shop 
jlved tlie [iroblem of gumming circular 



I By H«06inK the Siw 

1 I to be Gummed from 
' . an Overhead Sup- 




saws in the absence of a regular machine. 
An ordinary trace chain with a swivel link 
about the center of its length, was fas- 
tened to an overhead support in such a 
position that, when the bottom link was 
pushed through the hole in the center of 
the saw, and a pin inserted in the link, the 
saw was held at the proper height for 
grinding. 

The chain supports the saw, and re- 
lieves the workman of its weight, while 
wive! link keeps the chain from 
twisting, and thus raising the saw from 

I the proper height in relation to the 

Y emery wheel. 

I The teeth being gummed are supported 

■ by the tool rest, swung around to the 
lace of the wheel. 

I To Prevent Peeling of Bark from Rustic 
Timbers 

For preventing the bark from flaking 
off logs used in rustic structures, the For- 
est Products Laboratory recommends the 
most effective methods of seasoning and 
preparing the timbers. First, the timber 
should be cut late in the summer. Score 
it on two sides; that is, cut off two nar- 
L TOW strips of the bark, for the entire 
Ijength. Pile the limber in the shade, in 
Lsn open pile, to allow thorough circula- 
1 tion of air. Allow ihc timbers to season 
I until the following spring or summer bc- 
Llore using. 
^lA »ccoM_methQil_fequire» that the ti»- 



bers he cut and seasoned as described, 
and, in addition, the ends, stripped por- 
tions, and knots be coated with coal-tar 
creosote, using one coat a few days after 
the timbers have been cut, and another 
jnst before using them. 

The third method also requires (he 
timber to be cut in late summer, and to 
be seasoned until the following spring or 
summer, but the bark is not scored. When 
the timbers are in place, the bark is tacked 
on with large-headed nails, placing one to 
each square foot of surface. Paint the 
nail heads to resemble the color of the 
bark. 

The fourth method is perhaps the sim- 
pTcst, in that the bark is tacked or nailed 
on without particular attention to the 
lime of cutting or other treatment. 

The nailing method has been success- 

fully used by one western company which 

lins numerous rustic hotels, and al- 

a large rustic building ercctvd, 

.position purposes. 



Turning Flanges on Thin 



berssBi 



To turn a flange on a thin _ ^ 

a motorcycle exhaust pipe, which ha* 
broken off, cut a piece of Hat steel about 
Vi; in. thick, 3,i in. 
wider, and 3 in, 
longer than the 
diameter of the 
tube to be 
flanged. Drill a 
hole in the center 
of the plate, to be 
a tight sliding fit 

for the tube; in- _ 

sert the tube so fcM^Mj 
as to project ^^^^^Bi 
above the plate a "TyO ^ 
distance eiiual to I// ' 
ihc width of liWT}-'^ 
flange desired. l<rJ/"^ 
Drive into the ^^ 
end of the tube a plug of rouud steel, 
about % in. thick, slightly tapered for 
driving, and dressed to the nccessar> di- 
ameter for a drive fit. Drill and tap a 
hole in the center of the round piece, so 
that a bolt can he inserted, to remove 
the plug after the flange has been com- 
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KniFe Blade Makes Ignition Key 

! blade of a pocketknife will afford 
Mt owner of ao automobile an emergency 
switch key for starting his car, or one for 
regular use if desired. 

Simply shape the blade to correspond 
to ihe automobile switch key with a tri- 
angular file. If Ihe blade is too hard to 
file, the steel can be softened by holding 
it in the flame of a torch or stove until it 
gets red, and then allowing: it to cool 
slowly. This emergency key is less likely 
lo be lost than the regular one, on ac- 
count of its size. 

Filing Out Holes in Rubber 

In filing cut-out work on hard rubber or 
dark-colored fiber, where the layout lines 
do not show up plain- 
ly, it is possible to ob- 
tain better results, on 
straight filing, b y 
using a strip of 
metal as a filing 
gauge, in the man- 
ner shown. Clamp- 
ing the straight 
edge of the metal 
even with the line 
will mean a better 
and quicker job, 
whh no risk of 
Copper and other 
in the same way, by 
V blade as the filing 




filing below the line 
metals may be filed 
using an old hacks a' 
gauge. 



Easily Lubricated Lathe Center 
Where heavy work is done on the lathe, 
there is often abnormal wear on the dead 
center. This can be 
largely avoided by 
making a center 
with an oil passage, 
as shown in the il- 
lustration. The 
point of the center 
IS cut away, and a 
small hole drilled 
to a point just back 
of the shoulder, 
where it intersects 
a second hole 
drilled radially. A 

small groove at the point allows the oil to 
flow to the bearing surface. Oil is inserted 
in the radial hole with a squirt can. 

[Ti\ broken twist drill, ground to a blimt 
~ "'" ' " t center punch. 




A Powerful Bolt Clipper 

The illustration shows a powerful clip- 
per, fashioned from easily obtained, in- 




expensive materials, and suitable for cut- 
ting small bolts, rivets, and metal bars, 
or heavy wire. The tool-steel jaw, which 
is welded to one of the iron handles, is 
tempered between the weld and the point 
where the spring is attached, in order to 
give it sufficient strength. The spring 
forces the cutting edges of the jaws apart 
when the handles are separated, so that 
material to be cut can be inserted between 
the former. By removing a few bolts, 
the device can be taken apart. It is then 
possible to sharpen the cutting edges on a 
grindstone or an emery wheel. 

Shoes Enable Crutches to be Used 
in Soft Dirt 

Many people who are forced to use 
crutches will welcome an idea, which will 
enable them to use their crutches in Ihe 
garden, a pleasure which is usually denied 
them, on account of the diRiculty of using 
crutches in soft soil. 

Secure two ordinary sirup tins, punch 
four holes around the upper edge of each 
tin, run heavy rubber bands through the 
holes, then put the crutches down into 
the tins, and cut a notch in the crutch 
legs several inches above the top of the 
tins. Draw the rubber bands taut and 
.securely bind them in the notches, and 
the shoes are finished. 

The cans provide a large surface which 
will not easily sink in soft s 
rubber bands allow the 
slightly when walking, thus keeping I 
bottom of the cans flat.— E. " '' " 
burg. Molioe, III. 




A Small Toggle Press for the Bench 

Bv JOE V. ROMIG 



iMIE small toggle press here described 
was originally built by the writer for 
use on press 6ts in light machine as- 
sembling;, such as pressing spindles into 
gears and wheels, pressing in pins and 
bushings, etc. After seeing its strcngtli 
and power and appreciating its further 
possibilities, I rigged it up for light punch- 
ing on thin-gauge metal on lever arms, 
bell cranks, small wrenches, and holes of 
all sizes up to ^/s inches. 

The power 
is obtained 
by using the 
principle of the 
toggle lever; 
most of the work 
being done when 
the toggles are 
approaching t h (* 
vertical position, 
great force can 
be secured in this 
manner. 

The base is a 
simple iron cast- 
ing of T-form, 
machined to 
shape, and drilled 
to bolt to the 
workbench with 
two Vz-in. bolts. 
The top of it, 
forming the table, 
is planed od so as 

curate surface to 

lay the work on, 

and the front face * ^""joTn" M?f ""«• 

is shaped to allow ' itiVcry! 

the lower cross 

member to bear against it, thus taking the 

side thrust of the lower toggle off the 

two columns. The columns are threaded 

for half their length, and fitted with two 

nuts, as shown. They are made stiff and 

rigid enough for punch work. 

The cross members are made of cold- 
rolled flat steel, and are drilled and 
reamed to a nice sliding fit on the two 
standards. The upper cross member is 
drilled to receive the anvil, for press-fit 
work, or the punch. The lower cross 
member is slotted in its center, to receive 
the lower toggle, and is drilled for the 
toggle pin and for the two %-in. pins 
which hold it fast to the two columns. 
Care should be taken to keep all center 
distances alike, in the base and the two 
cross members, so as to allow an easy 




hard steel, which will better stand the 
shearing stress if they are hardened and 
drawn to a blue color. 

When ready to assemble, place the 
lower toggle lever into the slot in the 
lower cross member, and insert the pin. 
Next, fasten the two upper todies to 
the frame on the toggle lug. Slip the 
two columns down through the base, and 
through the lower cross member, and in- 
sert the pins. The top cross member is 
then placed in 
position, and held 
so by the two 
nuts on each 
standard. Fasten 
the press to the 
workbench, and 
the press is ready 
for business. 
When setting it 
up for any certain 
height, care 
should be taken 
to have the upper 
cross member par- 
allel with the base; 
this can be tested 
by measuring up 
from the base. 

For pressing in 
small spindles and 
shafts, I u s e a 
cup-shaped anvil 
above, as illus- 
trated, and a col- 
lapsing centering- 
pin anvil below. 
This arrangement 
brings both shaft 
and hole in per- 
to each other. For 



1 











ErlhrouihaTc 



feet vertical relatio 



the upper cross member, and clamp the 
die directly over the 1-in. hole drilled in 
the base. Below this hole is fastened a 
thin sheet-metal chute, which throws out 
all the punch ings and scale, and also 
protects the toggles from all the scale 
and grit. 

When setting up for a punching opera- 
tion, care should be taken to line up both 
punch and die correctly, and to fasten 
them tightly. The operation of the press 
is quite simple; pulling the toggle handle 
upward lowers the columns and the upper 
cross member, and exerts a powerful 
pressure downward on the table. Since 
most of the work is done with the tog- 

- - -_ _- ., J gles in their position of greatest lereniKe, 

'ding fit. The toggle pins are made of very little efiOTt on the part ol At oper- 
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ator is needed. No safety appliances are 
necessary on liifs press, as the weight of 
the toggle handle, in Its lowered position, 
is more than enough to hold up the col- 
umns and cross members. 

Spring Makes Graduations Easily Read 
When chafing threads on a lathe which 
is not provided with a cross-feed stop, it 
is very easy to forget what graduation on 
the cross-feed dial was last used, with the 
consequence that sometimes the tool is 
fed in too far, and the thread spoiled. 

This danger is done away with by 
bending a piece of clock spring, or other 
light spring steel, into a ring which will 
spring over the cross-feed dial, leaving 
only a few graduations visible. By setting 
one edge of the spring on the dial to the 
zero mark on the apron, taking a cut, 
running the tool in again until the edge 
of the spring coincides with the mark 
again, then moving the spring two or 
three more graduations, and once more 
feeding in to the zero mark, the tool is 
positively returned each time to its previ- 
ous position, — H. A. James, Wilmington, 
Delaware. 

A Quickly Made AwninE 

lie sketch shows a q^uickly made, con- 

md cheap awnmg, to be used on 

windows. The 




pulleys 



duck, drill, or 

■ _ easily, t- 
eyes are attached ic 
one near the top, the other near the bot- 
tom of the frame, A light rope is car- 
ried through both pulleys, and the ends 
tied to the outer edge of the awning 
franie. This rope should have loops tied 
i it, for catching over a hook to hold 
pawning in any desired position. 



Eaves Trough Repaired with Roofing 



Eaves troughs ihat are beginning to rust 
through in places, can be satisfactorily rc- 




Bivc* Ttoughi Th»t «re BeemnluK to Ru«l «iid Le.k 

CIO be S*IialictorI1y Rcpiircd by Lining 

Tbem wiih ■ Stiip ol RoofiDg Fiptr 

paired by lining them with a strip of roof- 
ing paper. The cost is negligible, and if 
the repair is properly done, the trough will 
last several years longer. Cut off a strip 
of rooiing paper the length of the gutter, 
and just wide enough to fit exactly inside, 
and so that the edges will just come under 
the hangers, as shown in the drawing. If 
the repair is made without taking the 
trough from the eaves, begin at the outlet 
end and unfasten the outer ends of one or 
two of the hangers; then insert as much 
of the strip of paper as possible, refasten 
the hangers and repeat the operation un- 
til Ihe job is completed. If a good quality 
of paper is used and it is cut to an exact 
fit, the hangers will hold it in place and 
no other fastening will be necessary. — 
Chas. Albert, Chicago, III, 

Handles for Lifting Cylinder Heads 

Detachable cylinder heads are usually 
heavy and difficult to handle when 
eplacing 




nCAOEO fit 



damaging eilher 

gasket or fingers, 

arc so readily 

made up of short 

pieces of pipe and 

pipe fittings that they are worth adding 

lo the shop equipment. 

Obtain several pieces of pipe, « 
half or three-quarters, and correspoi 
siie pipe tees. Thread the ends, i 
tecs on, and the handles are 
handle even the most stubborn c 
head. 




i»« 



I 

^^^f A short-cut path across a 6eld to an 

^^^ electric car line was blocked by the 

owner, who fenced il with wire and 



POPULAR 
Stock-Proof Farm Gate 
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2 by 1-in. stringer with screws, anj at- 
tach the 2 by 2-in. piece to it by means 
of hinges placed every 3 ft. The width 
of the bench should be 3 ft. The legs 
must be 4 in. shorter than the width of 
bench. They arc to be hinged to the 
bench itself, far enough away from the 
battens so as to fold np compactly. A 
hole, or notch, should be made in the 
2 by 2-in. piece, to pass the rope through. 
If the bench is to be attached to a plas- 
tered wall, find the uprights back ot 
the plaster, and fasten (he 2 by Z-in. strip 
to the wall with 4-in, bolts, or screws, 
using washtTs. At the bottom of the 
legs, drive 1-in, wire nails, permitting Vt 
in. lo extend. Cut otf the heads; this 
prevents the legs from slipping on the 
floor. Before setting the bench in place, 
close it and place it against the wall, let- 
ting its outer edge touch the floor. Make 
a pencil mark on the wall above the strip, 
so that the bench will not be (asteneil 
too low to fold against the wall. 

To raise the bench, simply lift it with 
the hand. To tower, or fold it awajr. 



» 



turned cattle in to graze. Since the path 
saved a great many steps, he received 
many protests. The owner gave permis- 
sion to the pedestrians lo put in a gate 
at each end of the path that would per- 
mit them to pass, but prevent the escape 
of cattle. This was done in the manner 
illustrated. 

An opening was cut in the fence, IVi 
ft. wide, a post placed on each side, and 
B third post midway between them, about 
1% ft. from the fence line. The arrange- 
ment proved to be quite satisfactory. — 
Werner W. Baumeister, Walla Walla, 
Washington. 

Collapsible Show-Card Desk 

The show-card bench described will 
prove of great value in the sign shop 
where space is not very plentiful. It 
can be folded up against the wall, out 
of the way, when not in use. Another 
good feature is that when lettering a 
large oilcloth on a large sign, the bench 
can be lowered for working on the top 
line, then gradually raised until the last 
line is reached. 

It will be easier to put the bench to- 
gether before attaching it to the wall. 
Make it any length desired, putting bat- 
tens on the und e r ai d c. Tliai fasten ' 




raise it slightly, pull on the rope that has 
been passed through the pulley above the 
bench, and let the bench down gently. 
—Arthur J. Kelly. Brooklyn. N. Y. 

CAuto tops which are left down mos 
of the time noon have boles worn ii 
them. They may be easily repaired hj 
the use of the ordinary cementless roh- 
Jjcr jpatch^a u^d lo repair tone^obei 



Prevention of Frost on Show Windows 

BvC. E. SAMPSON 



\X7HAT would otherwise be a good 
'" window display is often rendered 
ineffective by frost. This happens when 
the temperature inside the window is 
higher than outside. When this is true, 
the moisture of the inside air condenses 
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Holci Kcquirtd nmr be Made in This Piane 

on the panes, and forms a thin film of 
ice. Frosting of this kind can be elim- 
inated easily. One way is to place an 
electric fan inside the window to throw 
a current of air against the glass. How- 
ever, with this method, certain areas of 
the glass surface, not touched by the 
air current, arc covered with frost, giv- 
ing the window a spotted appearance. 
The method described here is cheap 
and satisfactory. The underlying prin- 
ciple is to ventilate so that the inside 
and outside temperatures are nearly the 
sain«. With it, an inclosed background 
must be used. That is, the show window 
must be so modified that il is shut off 
from the remainder of the store by 
practically air-tight partitions. Thus the 
background must be built entirely to the 
ceiling, as shown in Figs. 1 and 2. In 
the tipper part of the background, window 
g:Uss can be placed so that light will be 
permitted to enter the store. Over the 
lower p.irt of the background, which is 
baill of matched tongue-and-groove stock, 
a layer of white muslin is pasted, and, for 
decorative purposes, this may be covered 
wilh colored crepe paper, wall paper, or 
cloth. It may also be desirable to divide 
the background into panels with strips of 
nrofxl. Then the panels may he tinted 
any color with a flat oil or water paint. 
piiich. should be employed 



for providing ventilation will vary with 
the construction of the show window. 
Two general types may be encountered. 
In windows of the older designs (Fig. 1), 
the glass is set in a wooden frame. With 
the more modern buildings (Fig. 2), the 
glass frame does not extend above the 
floor of the window. 

Where the window construction is that 
of Fig. 1, a number of ventilating holes, 
about ^ in. or 1 in. in diameter, are 
bored, equidistantly spaced in the window 
frame, as illustrated. A corresponding 
number of holes is also cut through the 
upper frame. Thereby, ventilation will be 
established, as suggested in the diagram. 
Fine-mesh screen, similar to that used in 
the windows of sleeping cars, should be 
tacked over the holes inside of the win- 
dow, to prevent the entrance of dust. 
During warm weather, battens should be 
nailed over the holes so as to stop them 
entirely. 

Where the window construction is simi- 
lar to that suggested in Fig. 2, ventilating 
ducts opening to the outside are provided. 
Through the top window frame ventilat- 




ing holes are bored, The ducts can be as- 
sembled from stovepipe or hot-air furnace 
fittings. On the outside, the openings 
should be covered with gratings. Hot- 
air-furnace register gratings will answer 
nicely. The openings in the window floor 
can be covered with fine-mesh netting c 
cheesecloth. In dressing the windov , 
these openings should not be totally ob- 
structed, because if they are, the window 
will frost in cold weather. 




the Old don 



Building a New House around the Old 



I 



' I ^HE pictures show how a western man 
-'■ accomplished the rather unusual feat 
of building a new house on the same 
ground as the old one without first tear- 
ing down the lalter. The new house was 
built all around the old one. 

The owner, who was of course a pro- 
fessional builder of long experience, first 
proceeded to dig a trench close about all 
four sides of the foundation of the old 
bungalow. These were then filled with 
concrete, forming a complete new con- 
crete foundation. The only part of the 
old house which was torn away before the 
outward portion of the new one was com- 
pleted was the front porch. The builder 
then proceeded with the frame walls 
for the new structure, these being in some 
places as close as 3 in. to the old walls. 
As the walls neared the top, the main 
difficulty was encountered, for the new 
bungalow had been planned to have a 
gahle roof built at a different direction 



from that of the old structure. To over- 
come this dilliculty, holes were cut 
through the old roof for the new rafters, 
the holes being temporarily patched 
against the weather with tar paper. Then, 
as the new roof took form, the old one 
was gradually cut away. During this 
work the family occupied the old home 
as usual. When the outward structure 
of the new building was completed, two 
rooms were finished in the rear, which 
extended 20 ft. back from the old bunga- 
low, and these served to house the occu- 
pants while the old house was torn down. 
It may seem that a great amount of 
labor was wasted in working under such 
difficulties, but when it is considered that 
the amount saved in the labor of moving, 
and in keeping the floor coverings, car- 
pets, and other articles intact, was esti- 
mated at over $1,500, it may be well un- 
derstood that the owner looked upoti the 
job as a great financial success. 



Graduated Jaws £ot Hilling Machmes 

It often occurs that the vise ts used on 
ttie milling machine to mill a flat of a 



idih. 




I the 



sketch herewith. 

By graduating 
one of the vise 
jaws in inches, 
the operator can 
immediately tell 
when he is right 
or wronig. Such a method docs not (poil 
the vise jaw for use on other jt' 



Old License Plates Save Car Floor 

It is a common thing (o see two holes 
or ragged depressions in a car floor where 
the heels rest, just behind the clutch and 
brake pedals. Old license plates tacked 
over these places will reduce the wear 
on the floor, and yet provide adequate 
support. The rubber mat used on the 
floor may have a recianeular portion cot 
out just over this metal floor covering, 
thus protecting the mat from funber wear 
in that spot, while still covering the rc*t 
1 1<^ floor. 
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Steel Woo) for Cleaning Glass Cattle Holder for Dehorning 



Lettering or paint on glass of a rough 
or curved surface is a difficult thing to 
clean off with either scraper or paint re- 
mover. A simple method is to shave off 
as much of the paint as possible with 
a raior blade, and then go over the re- 
ing paint with the finest grade of 
wool. This will remove every trace 
^laint. There need be no fear of in- 
mg the glass, as the steel wool can be 
d for glass polishing. Glass in sky- 
lights, that has become weather-stained 
through neglect for years, can be made as 
clean as new glass by rubbing with coarse 
wool, and then polishing with the 
it wool, — Arthur J. Kelly, Brooklyn, 
York. 
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Breast Drill Hung on Coat Hooks 

The amateur mechanic generally hangs 
his tools on the wall by screw eyes, nails, 
etc, but when he tries the method with a 
breast drill, he 6nds that none of these 
will hold it. If two coat hooks arc set 
in the wall, about 2 in. apart, the drill 
will hang straight and secure on them. 

Burning Garbage in the Stove 
Garbage which collects in the house- 
bold, consisting sometimes of vegetables, 
potato peelings, etc., when thrown in a 

" stove has a tend- 
ncy to put the 




out, 



at 



least to 

heat, A better 
method is to 
build a recep- 
tacle in the 
roof of the stove, 
in which the 
garbage may be 
placed. It will 
then be dried 
out by the heat 
of the fire without damaging the fire in 
the least, and will afterward catch Gre 
and bum itself. 

An old pan is first secured, and holes 
of ample size cut all over it. By means 
of small flanges it is bolted to the outer 
rim of the lid. In this way the damp 
mbbish can be placed in the pan by lifting 
off the small center Hd. When the gar- 
hage has been consumed, the ashes filter 
through the openings and are removed 
with the coal ashes, — J. H. Rodgers, 
Montreal, Can. 



A lock gate for catching and holding 
cattle while they are being dehorned 
and marked, is simple in 




ivc Onl)' an Open! as 

., ... ... jd. )■ Uicful When 

the An'mil i* 10 b> Marked or Dchotnid 

First make a gateway in the lot fence, 
using not less than 4-in, material for 
the gateposts. Now nail a 6-in. board 
on each side of these posts, across the 
gate at the ground, and also two others 
across at the top of the posts. Close up 
half of the opening by nailing boards 
diagonally to the boards at top and bot- 
tom of the posts, as illustrated. Get a 
strong pole, about 4 in. in diameter and 
12 ft. long. Bore a hole through its 
large end with a 1-in. auger; also bore 
through the bottom boards, about 8 or 
10 in. from the post at the open side of 
the gale. Let the pole down between 
the lop boards and the bottom ones, and 
insert a 1-in. rod through the bottom 
boards and the pole. Then tie a 1-in. 
rope to the top end of the pole. 

When ready to dehorn or mark a large 
strong animal, drive him toward the gate. 
Just as he passes his head by the pole, 
pull it over against his neck, and he is 
easily held. There is no danger of his 
doing damage with his horns, foe Ive. c^^- 
not move his he*4. 



A Practical Radio Arc -and -Spark Receiving Cabinet 

Br FRANK L. BRITTIN 
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THE question of buying or making a 
wireless receiving set is uppermost 
in the minds of thousands of amateurs 
today, since the government has removed 
e restrictions on receiving radio 
messages. 

The war has broadened the radio field 
to a really remarkable degree. The ama- 
teur now wants a receiving cabinet that 
will enable him to receive from the pow- 
erful arc stations of Europe, as well as 
from both arc and spark stations of this 
country. Receiving apparatus that has 
to he scattered all over a Inrge table is 
obsolete; the 
modern ; 
in^ cabinet is a 
thmg of beau- 
ty, an orna- 
ment to the 
home. The one 
here described 
meets the de- 
sire of the 
most advanced 
amateur. Set 



nil 




up ir 
it is SI 

the long-wave 
or arc signals 
from IDO 
{Rome. Italy), 
POZ (Nauen, 
Germany), 

YN (Lyons, Taking Up Only . Sm.ll Aw 
Francel and I"* Koo™. '•'= C«bin«t t> »n I. 
rrancej, a n u ,„„ ,„j j, p,op,,iy pjnubt 

Other Euro- 
pean stations, as well as the large sta- 
tion.s of America. The aerial used is a 
' single I60-ft. wire, on the roof of a three- 
' story building. 

The cabinet is constructed of 'A-in. 
birch, or mahogany, and is 14^4 in. high, 
41'/4 in. long, and 9 in, deep, It is divided 
into three sections. The front of the 
cabinet is of Vi-'m. polished hard rubber, 
in three separate panels. 

Before drilling these panels, a template 
of heavy cardboard should be made for 
each, and the scales for the condensers 
and rheostals scribed on the polished 
hard rubber, which is then marked for 
drilling. Fig. 1 shows the middle, or 
pcontrol, panel; and on this arc mounted 
■fae battery controls for the "A" and "B" 
^tttcrics, so-called. (The "A" battery is 
storage battery which furnishes the 
ncnt current, while the "B" battery 
Burnishes jintcntial to the plate circuit.) 
he mounting for the bulbs may also be 
«rd to receive any type of auiUoa balb^ 



.^t CI, C2, C5, and C4 are shown the posi- 
tions of the variable condensers for the 
arc circuit. Rl is the rheostat for the 
arc-receiver bulb, the bulh being ptaccil 
directly above it. Double binding posts 
are used for the phones, so that morv 
than one pair of phones can be connected 
when desired. The "A" battery, which 
is a six-voll. 40 to 80-amp.-hr., automo- 
bile-type storage battery, is used to pro- 
vide the filament lighting for both bulbs. 
At R2 is shown the rheostat for the 
spark-receiving circuit, and the bulh for 
it is placed above. The "B" battery con- 

trols are shown 

"^^^■I^H at for the 

^^^^^^H arc side, and at 
^^^^^ B2, fo 

I spark. Ten 
ihrce-eell Oat- 
^^V. type flashlight 

%♦■ f-. batteries pro- 

&. V ( vide the plat 

voltage for the 
arc circuit, and 
ten for the 
spark. The "B" 
batteries are 
placed in two 
banks of 10, 
each bank c 
nccted in se- 
ries. A lead L 
taken from the 

Dt d[ Space in the Cornir et negative Side 

first nine bat- 
teries to the upper control rheostat, and 
the last tap is left dead, as an "ofT* point. 
The tenth battcir of each bank must 
be opened, the sealing wax carefuBy re- 
moved, a lead taken from each eeH and 
brought to one ol the points of the lower 
four-point switch, for the fine adjtssi- 
ment; thus any number of cells tip 10 
30 can be conneclc.l in, as needed. AD 
leads from "B" batteries to taps shonM 
be placed in the proper position. W 
shown in the photo, and a ihin strip of 
wood should be screwed to the top of 
the cabinet to hold them in place. This 
allows for the renewing of the "B" bal- 
tcries without disturbing the arrange- 
mcnt of the leads. The "B" batlcnes 
for both arc and spark are connected 
in the same manner. All connections 
arc carefully soldcrctL Two lelrptioi 

jaeic switches of the thnr -r- -- ■ 

used lo throw the rcceiii- 
the are In the spark. 
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dinary double-pole, double-throw knife 
swiiches can be substituted. 

At each side of the central panel U a 
smaller one. The one al the left carries 
the control for the long-wave primary; 
below it are the two binding posts for 
connecting the "A" battery. The right 
panel carries the short-wave primary con- 
trol ; the posts below it arc to provide for 
an additional variable condenser, to be 
placed across the secondary of ihe short- 
wave coupler, if so desired. These panels 
are mounted flush with the face of the 
cabinet, a ^4-in, rabbet being cut to per- 
mit this construction. The joining edges 
of the panels are covered with a thin 
narrow strip of nickeled brass, screwed 
into the dividing partitions of the cab- 
inet. The back of the cabinet is of 
beaver board, in three sections, like the 
front panel, allowing easy access to the 
circuits. 

The "A" battery rheostats, Rl and 
R2, are of the back-mounted type, and 
are screwed to the back of the control 
panel. The condensers are mounted in 
the same manner. 

Condensers CI and C2 are 23-plate 
variables, and condenser C3 is a small- 
capacity five-plate variable, placed across 
the long-wave secondary. C4 is connect- 
ed across the phones and consists of 43 
plates. This comprises all the con- 
densers in the long-wave receiving cir- 
cuit in the electrical diagram, Fig, 2. 

These condensers must be carefully 
constructed and mounted in correct 



alinement, with a calibrated scale on the 
front of the panel. The scales are scribed 




into the panel with an engraving tool, 
and jeweler's wax is rubbed into them, 
giving a clear, sharp detail. 

The primary of the long-wave coupler 
is 7Y2 by 13 in., and is wound with No. 
30 double cotton-covered wire. The sec- 
ondary is 6% by 12 in., and is wound 
with No, 32 double silk-covered wire. 
Both the primary and secondary are 
wound on heavy cardboard tubing, and 
are tapped off in the usual manner. 

The primary of the short-wave coupler 
is 5 by 10 in., and is wound with No. 22 
double cotton-covered wire; the second- 
ary is 4V4 by S'/a in., and wound with No. 
28 douhle silk-covered wire. The pri- 
mary tube is 13 in, long, but only wound 
for 10 in. of its length, as this provides 
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all necessary inductance. The leads 
from each secondary lo the circuit are 
brought out through its base. 

Figure 3 shows the top of the cabinet, 
with holes cut to take the secondaries 
of both couplers. The tops of both sec- 
ondaries are fitted wiili liard-rubber 



side of the tube, as shown. The mount- 
ing of the tubes must be as rigid as pos- 
sible, and this is best accomplisheil by 
slitting the ends and turning out flapi. 
as indicated. The cap al the lop of eacli 
lube is made from a hard-rubhcr smich 
knob, which is screwed to a small dsk 




caps, as shown in Fig, 4, their edges act- 
ing as dust-proof covers. The controls 
for each secondary arc mounted upright 
on hard rubb<rr, as shown in detail in 
Bt-S- 

elevator tlevicc, for raising and 
jrcring the secondaries to obtain the 
ppcr coupling, is shown in Fig, 6. Two 
nickelciI-brauB tubes are pro- 
f dimensions shown, and two 
ire mounted at the top of each, 
t piuM bang aoldetgd on iha ■ 



of hard rubber, and is held in place la 
the top of the tube by a strip of sprin| 
brass, bent to form :id expanding "IJ, 
as shown. 

A lead coiinlerwcight is pfoviijcd, of 
proper size to couiilerbalance each coin- 
plcted secondary. The author found K 
convenient to cut piLcc^ nf Icul suffi- 
cient to counterlj.i! ' then 
after building a wl. ihc 
lead to form a » i .^pc 
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■ut^rtals used. All the weights are cov- 
tt*A with chamois, so as to make the 
confllitie: operation noiseless; and the 
square hole in the hasc of the secondary 
coil, through which the tube passes, is 
lined with leather to eliminate all fric- 
tion noise. 

The circuits are all shown in the dia- 
gram. Fig. 2; little need be said as to 
the connections for the short-wave side. 
as they are the ordinary "straight 
Atidion hook-up." 

To change from arc to spark, and vice 
vcru, it is only necessary to reverse both 
of the double-pole switches or jacks. The 
switch at the left controls the phones, 
and the one at the right the aerial and 
ground connections. Current is supplied 
lo either filament by closing the two- 
point switch in series with it. 

It will also be noted in the diagram 
thst the permanent connection of the 
aerial is to a single-blade, double-throw 
knife switch. The connection is made 
to the blade of the switch; the latter is 
thrown upward when messages are lo 
be received, and downward at other 
times, so that the aerial is grounded for 
protection against lightning. 

The cost of a set such as described will 



of course depend on I 
necessary parts are made 




are purchased. With 
to save money, it s 
75 dollars at the very 




MATERIALS NECESSARY 



5.\S, 



in pitct hard rabbet, k in, tbicl 

L4-in. Ihin bnu BtHpi (nEckclcd). 
flaihlighl baiieric). 



3 bnlL 

1 Ksmleii ciidhoard lube. TU br 13 in 
1 tumlets cardtHurd tube. 6% by IZ in 
t icBmleu caidboard tube, G by 13 in. 
1 tomlEi* cirdlxunl Inbe, 4U by 6% ii 
No. 23 double collan-covered wIk, 
No. 2g doDbte ■Jtk.coTCKd wire. 



No. ao d. .. 

No. a2 double ti 



■ilk.« 



Protecting Auto Engine from Cold 

Unless measures are taken to protect 
an automobile engine during the winter, 
a great deal of trouble may be exper- 
ienced as a result of excessive cooling. 
Spark-plug porcelains often crack when 
subjected to a cold blast of air while 
healed by the explosions in the cylinders; 
Ih* carburetor fails to function properly, 
and the spark plugs are likely to become 
fouled with oil if the motor is not kept 
warm. Tin or sheet-iron shields will go 
far toward eliminating these difficulties. 
One of these should be installed on the 
intake manifold, and shaped so that it 



protects not only that part of the mani- 
fold supplying the forward cylinder, but 
the carburetor as well. Another shield 
should be attached to the top of the for- 
ward cylinder, and extended upward and 
backward to deflect cold air from the 
spark plugs. In making these shields, 
a pattern of cardboard should be fitted 
before the material is cut. Further pro- 
lection may be obtained by bolting 
sheets of tin or iron to the inside of the 
hood in such positions as to close the 
ventilating slits along the sides. If the 
entire hood is lined with sheet asbestos, 
the engine will run efficiently in the cold- 
est weather likely to be encountered. 
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Low Wagon for Silo PiDing 

For filling silos, or other worlc about 
the farm, a low wagon ts ofien conven- 
ient. To convert the ordinary high wag<m 
into one of this type the reach is re- 
moved, anrl two 2 by 6-in. oak plonks 
about 16 ft. long, are fastened edge- 
wise to the underside of the rear »xle. 
about 4 ft. apart. They should be held 
in place with U-bolts or wire. The for- 
ward ends are next brought together, 
and a 2 by 6-in. planlc, ahout 10 in. long, 
nailed between them. This shorter planlc 
should have a hole drilled through it so 
thai it can be secured to the underside 
of the front axle by the kingbolt. 

This V-shaped frame, which will easily 
carry a one-ton load, takes the place of 
the reach. On it, and far enough back 
so that the front wheels will not inter' 
fere while turning, a platform, about 7 ft. 
wide, is constructed of planks. 

A wagon of this type is so low that, 
when in use, the fodder may be loaded 
or unloaded directly from the ground, 
and without an extra man on top being 
necessary.— John T. Bartlelt, Boulder, 
Colorado. 



I 



idcbook. The paths were difficult 
to measure by the use of a pedometer, 
because of the rough ground and the 
■winding of the paths. 

uring instrument was made by 
a bicycle wheel and cyclom- 
discarded front fork. This was 
lined with a long shank and a handle. 
When pushed along the trail, the turn- 
ing of the wheel is registered by the 
cyclometer, thus recording the exact dis- 
tance covered by the pedestrian. 

A Simple Wire Snap 

k-action snap is appreciated by 
lo work around horses, or who 
often have ropes 
to fasten quickly. 
The sketch shows 
a snap made from 
heavy spring-steel 
wire. It is easily 
formed, and fas- 
tens over a ring 
or staple with 
only one motion 
of the hand. The 
size can be made 
to meet requirements, and the work be 
easily and efficiently done on the farm, or 
in the home. 




Clotbespin Used as Vise 
When it is necessary to do deltCaH 
lall articles of jewelrjr, 



* 



work 

clothespin makes a very 
dependable vise. Pass 
a small screw through 
the lips of the pin, se- 
cure it with a wing nut. 
and fasten the head of 
the pin with screws, or 
nails, to a table or win- 
dow silt. The wing nut 
makes it possible to 
make very delicate ad- 
justments, so that thi 



i'hile the softness of ihc wood prevents 
it from being crushed.— Abel Greco, Ne» 
York. N. y. 

Oil Limits Evaporation of Alcdiol 

Alcohol, which is considered by %atae 
to be the only thoroughly s.itiifactory 
antifreezing agent for automobile radia- 
tors, has the one fault of evaporating 
rapidly. This tendency mav Ite largrly 
overcome by pouring f or 2 oi, of venf 
thin lubricating oil into the radiator. 
The amount depend* upon the siie of 
the car.— Paul A. Jol - • ■ 



E5 Driven by Auto- 
ng Motor 
illustrates a vehicle 
used by'a Pennsylvania battery expert in 
carrying automobile storage batteries 
from one place to another. It is made 
of two toy wagons, and is propelled by 
an automobile-starling motor of the 
single-unit type. The moti 
rent from a six-volt, 80- 
an)|),-hr. storage battery, 
which is carried in the 
rear end o( the trailer. 
The motor carries a 19- 
loolh sprocket, and a 
37-tooth sprocket is 
mounted on the rear 
axle of the front wagon, 
so that the speed is re- 
duced in ratio of 1.95 (o 
I. A silent chain. 30 m. 
long, transmits the 
power, and the current ts 
carried from the battery thrqugh 8 ft. of 
No, 4 copper wire. A two-point switch, 
having plenty of current capacity, is used, 
one point being connected directly to the 
motor, and the other point to a resistance, 
used for starling. With the six-volt bat- 
tery a speed of from 8 to 15 miles is at- 
tained with the usual load. A 12-voIt 
battery has been found to give from 17 
to 22 m. p, h. Great care must be exer- 
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Two Solidly Built Toy Waeoni, 
CDinmoa Aulomoblle Stori(e Ba< 
Outfit for Dtlivcring Stoncc Bi 



only. It is also very important that the 
wagon used be one which is strongly 
constructed, as a cheap toy 'wagon can 
readily be broken down by the weight of 
one or more storage batteries and the 
wear and tear due to the operation of the 
motor. The outfit illustraled is in daily 
use in ihe delivering of storage batteries, 
after recharging and repairing, and it is 
found quite satisfactory for its purpose. 



for Auto-Hom Button 



^^^^BC bracket illustrated, for mounting 
■we horn button of an automobile in a 
convenient place directly under the 
steering wheel, is readily made from a 

. piece of steel or brass tubing. This is 
perhaps the most convenient place for the 
Bom button, unless it is placed on the 
steering wheel itself, which causes con- 

' tlnual twisting of the wires, and is, 
therefore, not to be preferred. The tub- 
ing may be Y^ in. in diameter, and is 
slotted for a suitable distance from 
each end. The end to go around the 
steering column will probably be slotted 
about 4 in., and the other end, to fold out 
lor attaching the button, about 1 in. The 
two wires leading to the button may be 
twisted around the steering post or, bet- 
ter, led through a piece of conduit down 
(o the dash. 

A button so mounted is always within 
reach of the driver's finger except when 
turning very sharp curves, and even then 
i* cs'itiuts easy to find in emergencies. 



The tube may be bent slightly upward to 
bring the button nearer to the rim of 




CCorks which have been used a long 
time, and do not fit the neck of the 
boltle, can be renewed by putting them 
in boiling water and le^NVR^ \v 
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A Collapsible Window Ventilator 



A very great aid to health in cold 
weather is an efficient type of window 




ventilator. To leave windows open in 
cold weather without some device to 
distribute the air properly merely causes 
the incoming cold air to settle at the 
floor of the room, while the warm air 
rises to the ceiling, where its heat is 
largely wasted. The incoming air should, 
therefore, be deflected upward so that it 
will be warmed by mixing with the warm 
air in the room. Another objection to 
leaving windows open in winter without 
a ventilator is that rain and snow are 
quite sure to blow in. 

The device illustrated is no more effi- 
cient as a ventilator than some other 
types, but it has the advantage of being 
readily taken ofT and folded up, so that it 
can be put away in fine weather. The ven- 
tilator consists of three members, hinged 
so as to fold together. The rectangular 
member is as long as the width of the 
window, and may be 28 in. high, or Ies9 
if preferred. It and the two triangular 
pieces arc both li!;ht frames of wood, 
covered with oilcloth or some other water- 
resisting material. At the vertical edges 
of the triangular pieces are two strips 
which project above them, and are beveled 
off at the top to a sharp edge. These 
Strips fit into the groove in which the 
lower sash works, and the sash, when 



brought down, clamps them firmly in 
position, thus holding the ventilator se- 
curely in place. If the hinges on one 
side of the ventilator are bent somewhat 
as shown, the device can be folded up. 
— F. E. Leitch, Brooklyn, N. Y. 

Spacing Nails on Boxes 
Observations of packages which have 
failed in service and tests on packing 
boxes by the U. S. Forest Products 
Laboratory have shown that the most 
common defect in box construction 
is inadequate nailing. Attempts to 
strengthen boxes by the use of thicker 
lumber, without regard for nailing, very 
often only wastes material. The extra 
wood may not be needed so much as a 
few more nails. 

Nails holding hoards to the end grain 
of the box end should be spaced 1^ in. 
apart, and nails holding boards to the 
side grain of the end, 2 in. apart, when 
nails are 6-penny, or less. Increase the 
spacing ^ in. for each penny over six. 
No board should have less than two nails 
at each nailing end. Space the nails 
holding tbe top and bottom to the sides 
6 in, or more apart, when the nails are 
6-penny or less, increasing the spacing 
1 in. for each penny over six. 

While such spacing may appear to be 
too close, it actually calls for only about 
two-thirds of the number required to 
balance the strength of the nailed joints 
with the strength of the box in other 
respects. With the spacing given above, 
the nailing is still the weakest point of 
the ordinary box. 

Convenient Drawer Lock 
To prevent young children from upset- 
ting the drawers of sewing machines and 
desks, a bent rtxl 
can be mounteii 
as illustrated. The 
rod, or stiff wire, 
is bent to a right 
angle at the top. 
and kinks a*"^ 
made in it which 
project into hol*^* 
cut in the sides "* 
the drawers. ■'* 
shallow groove <*^ 
the top of tH* 
desk allows tta< 
level end of th* 
rod to sink into it, preventing it iro*" 
turning except when lifted. 




^^V A Stain for Glass Windows 

^^^fvlndow staining:, for privacy or other 
I ipurposes, c^n be quickly and cheaply 
done at home without calling in a pro- 
fessional workman. The only materials 
required arc white shellac, dye of the 
desired color, and waterproof varnish. 

Por a white window, which admits light, 
but which is not transparent, coat the 
glass carefully with white shellac, dis- 
solved in alcohol. After the shellac is 
dry, apply another coat, if necessary: 
then, after drying again, cover with the 
waterproof varnish. Such a window can 
be washed indefinitely without removing 
the slain. 

Colored windows are made by mix- 
ing ordinary cloth dyes into the shel- 
lac until the desired shade is attained. 
For inst.ince, for photographic dark- 
room use, mix orange and crimson dyes 
into the shellac until it is very dark. 
Cover with varnish when dry, as with 
the while coat. This forms a durable 
coating which can be washed, and which 
is not difficult to remove with alcohol. 
It serves the purpose, and costs much 
less than stained glass. — J. Horace Van 
Nice, Chicago, III. 



Double-Mesh Screens for Durability 

Ordinary window screen must be re- 
placed in from one to four seasons, de- 
pending upon conditions. Changing them 
spring and fall always damages them more 
or less. By covering the regular wire 
mesh with another piece of screening 
having a larger mesh, such as Vx in., the 
screens will stand much more abuse, and 
often last as long as IS seasons. This 

jre than pays for the additional cost. 
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Holder Made from Cartridge 



large-caliber cartridge is 
halk holder 




inner i 1 I t 






trated. The 
end of the 
iridge shell is split 
in three places, 
and a knurled 
ring with a ta- 
pered hole is made 
to fit onto it, so 
that when it is 
pushed on, the 
chalk is held. 
iside the shell pushes the 
the ring is loosened. 



Arbor, Bushing, and Gear Press 



A useful and easily constructed bush- 
ing and gear press, for use around the 







ir the Small Shoo. Net Unplet*. 

w'oid Cidet Pr*»i """ 



small-town garage and on the farm, may 
be made in the manner here described. 
An old cider-press screw, complete with 
its handwhcel and crossarm. is obtained 
at a junk yard. Next, two hardwood 
posts, about 5 in, square, are secured, and 
the crossarm is mortised into these and 
firmly bolted; this should be about S in, 
from the top of the posts. Now screw 
down the handwheel, as far as the threads 
will allow. Mortise two heavy iron bars 
into the posts, one on each side; the top 
edge of these should be about flush with 
the lower end of the screw. These bars 
are to hold the work to he pressed. Short 
bars may be placed at right angles to the 
long ones, to accommodate small work. 
Short lengths of shafting of different siiea 
should be kept handy, for pressing out 
shafts from gears. When pressing in new 
bushings, the new one should be placed 
on the old one; the new bushing thus 
pushes the old out as it takes its place. — 
I='red W. Page, Winfield, Kan. 

CFor 



giving a white coating to work 
that IS to be laid out for drilling, used 
carbide makes an excellent substitute for 
chalk. Before using, draw off the water 
so that it will be about the consistency 
of paint, then apply evenly with a fine 
brush. When dry, the surface is readv 
for marking. 



work 

used , 

e for I 

;ency I 

fine I 

ready J 
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^^^H A Mechanical Mystery with Tubes 

Wi 



the trick, this hook should be removed 
. . . _ if some of the articles pro- 
Two tubes are lirst shown to be empty, duced. Then the audience can examine 
passing one through the other and the whole affair. — Clarence T. Hubbard, 
Harrford, Conn. 




then exhibiting each in turn lo the audi- 
ence, who can see right through the 
lubes. Vet, at command, various articles 
are removed from the interior of the 
tubes, such as potatoes, handkerchiefs, 
dishes, fruit, or anything the performer 
desires to produce. 

The trick is very simple, as the "load" 
is merely hidden in one of the tubes, 
while the other is exhibited. The articles 
to be produced, such as an assortment 
of fruit, are put in a handkerchief or lied 
together with string, and suspended in- 
side one of the tubes by means of a hook 
that protrudes over the lop as in the 
illustration. Both tubes are the same in 
height, hut one is a little bit narrower 
than the other so that it can pass through 
it. The articles are suspended in the 
smaller tube which stands on the left 
side of the other. First the larger tube — 
the empty one — is picked up and shown 
lo be empty, by holding it up so that 
anyone can see right through it. Then 
pick up the smaller tube, being careful 
not to let anyone see the inside of it, 
and lower this lube down through the 
larger one. As the extending hook 
reaches the tube, it will catch on so that 
the suspended load is lifted from one 
tube to the other. Now the smaller tube 
can be shown empty. 

Then produce the articles; as each 
tube was in turn shown empty, the pro- 
duction of fruit will be mystifying. The 
small hook cannot be observed unless the 
audience is too near, and at the end of 



Auxiliary Cells beneath Floor Boards 
When occasion arises to add (our or 
five dry cells to the equipment of an auto- 
mobile, for the purpose of auxiliary igni- 
tion, it is not always easy to find a con- 
venient location for them. To stow theip 
under a seat frequently means to en- 
croach on space that already is very 
limited, and a satisfactory alternative is 10 
place them under one of the floor boards. 
This can be done by removing the board 
and nailing a small box to the lower sur- 
face, to be used as a container for the 
cells. The wire leads can be brought out 
through one small hole in the board. 
When the cells are to be renewed, the 
board is removed from the car, antl the 
container is opened by raising one of its 
sides, which is fastened to a hinge, and so 
forms a lid. This construction makes it 
unnecessary to cut a hole tn the Boor 
board to provide access to ihc container, 
so that the strength of the floor is in no 
way impaired. 

Cooking Bracket on Gat Jet 
Where it is desired to keep water or 

food on a gas jet. great assistance can be 
furnished by a 
wire frame which 
fits into the shade 
holder, as illus- 
trated. The frame 
should be made 
of stiff steel wire, 
and the lower 
ends of the two 
U -shaped pieces 
may be soldered 
to a ring of the 
same wire, which 
is formed to the 
same siie as I be 
base of the shade. 
It is then firmly 

gripped by the same setscrews which 

hold the shade,— F. W. Runge, r " 

New York, 

C Long-necked vases can b« cl*_ 
filling them with hoi water in whic 
bits of paper have been mixed, tbei 
ing vigorously. The wet paper t 
the grime and Bcdiment. 




^^^f Tomato Foliage as Insect Killer 
^^^Plt has been proved that there are prop- 
^^^wMies in tomato foliage which have a de- 
structive effect upon blight of various 
kinds, especially plant lice. There is gen- 
erally an abundance of this foliage in 
kitchen gardens, and good results can 
be obtained by doing no more than plac- 
ing some of the leaves upon blight-in- 
fested plants; but it is, of course, more 
g radical to make a solution for spraying, 
ruise some of the foliage in a pan, pour 
on boiling water, and add more leaves 
until the solution is of a deep-green color. 
Let it become tepid — not cold — and spray 
the plants abundantly. The preparation 
may be used without restriction as to 
quantity, since it is harmless to vege- 
tables, though very effective in destroying 
blight. It loses its power in a few days, 
but fresh supplies can be very easily pre- 
pared.— S. Leonard Bastin, Bournemouth, 
England. 

Chains Pull Tire from Rims 
An easily constructed and easily car- 
ried tool for the removal of split rims 
from automobile 
tires is made 
from two 15-in. 
pieces of chain, 
and a short piece 
of gas pipe. After 
the latch holding 
the ends of the 
rim together is 
knocked loose, 
the two hooks on 
the ends of the 
chain are at- 
tached to oppo- 
edges of the 
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the direction indicated, i 
pipe (juickly loosens the 



rim. A pull, in 
1 the end of the 
rim from the 
tire. Adjustments for the various sizes of 
rims can be made by providing hooks on 
the pipe, to which any length of the chain 
can be attached. The removal of a rim 
from the casing is not an easy job in any 
case, but a tool of this type makes it 
much easier than when it is attempted 
with ordinary tire tools. — G, A. Luers, 
Washington, D. C. 

CCopper ash trays may be made by 
poundmg the edges of the copper plates 
upon which announcements and invita- 
tions have been engraved. Besides hav- 
ing interest as souvenirs, they are very 



Wagon Axle Used as Gate Hinge 

On almost every farm can be found an 
Did wagon or implement wheel with its 




Work in t Fir 

axle. The illustration shows how it can 
be made to form one side and a very 
effective hinge for the farm gate. The 
axle is set upright with the slats of the 
gate bolted to it. The lower end of the 
axle should be fitted with an old hub to 
serve as a bearing. The hub on the upper 
end should have at least one spoke re- 
maining in it. so that the latter can be 
thrust through a hole bored in the gate- 
post. Some stout wire, or iron strips, 
will be necesary to hold the hub up 
against the post. — H. F. Grinstead, Co- 
lumbia, Mo. 

Rail for Coat Hangers 

A very convenient method of hanging 
wearing apparel ' ' ' ' " ' 

described. Maki 



,nd drill 



hoi 



ugh 
of each the size 
of an eight pennv 
wire nail Push a 
nail through each 
hole and drive it 
into the square- 
cut end of a 
broom handle, or 
other similar roui 
rack so formed to 
closet shelf by drii 
each block, as sho 
the blocks flush ' 
shelf. Clothes har 
freely moved 




I stick. Fasten the 
he outer edge of the 
]g two nails through 
n; it is best to sink 
th the edge of the 
ers can be hung and 
nd the method 



convenient and economical of 
space than the practice of hanging on 
wardrobe hooks, besides being a time- 
saver at moments when one is usually in . 
haste.— W. H. Wilcox, Los Anigi'.^'i.C^S&ii 
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Air Filter for Tracton 




which collects in the carburetor. Un- 
der ordinary conditions the tractor is 
running in fields which yield hot, dust- 
laden air. A screen over the intake port 
sifts out the larger particles, but does 
not slop the small ones, which eventually 
collect in the bowl of the carburetor or, 
getting by, remain in the cylinders to 
cut and wear down their smooth sur- 

A simple air sifter which removes 
practically all the floating dvist, while in 
no way retarding the efficiency of the 
motor or carburetor, is here described. 
The materials required consist of some 
old baking-powder cans, some stiff steel 
wire, a little wire screen, and Vx yd. of 
cotton flannel or some old husking mit- 
tens. 

Using a can about 3 in. in diameter 
and 6 in. long, cut a hole in the cover, 
2 in. in diameter, and solder over it, on 
the inside, a piece of wire screen, as 
shown. Six disks are cut from scrap tin, 
each of the proper size, to fit rather 
snugly in the can. These arc all pro- 
vided with a Vi-in. hole in the center, 
and a cut is made from the rim to one 
side of the hole. Now bend each di.sk 
in the form of a spiral, and solder the 
consecutive ends together, so that when 
completed, the six disks will have the 
form of a complete spiral, making six 
turns, with a 1-in. space between each 
turn. 

To hold this in shape two wires are 
run through holes drilled near the edge 



of the disks as shown, and are made 
secure by slightly bending or upsetting 
at the ends. The spiral should At into 
the can so that each end nearly touches 
the ends of the can, being kept separated 
by the projecting ends of the wire. 

When this has been finished, cover the 
upper side of the spiral with glue. Make 
six disks of the cotton flannel, of the 
same size as the tin disks, and glue them 
to the spiral, making one continuous 
surface of cloth on the intake side of the 
spiral. This flannel is the agent for col- 
lecting the dust, and is cleaned once or 
twice a day, if the conditions are bad, 
with a small brush. A toothbrush will 
do the work nicely. 

For the carburetor connection, a 
short length of pipe made of tin is sol- 
dered to the other end, or bottom, of the 
can, and slipped into a piece of hose, 
which is connected to tlie carburetor. 
Wire, or lengths of light strap iron, may 
be used to hold the filter in place. 

It may seem that, with the central hole 
in the spiral, the air would simply go 
direct to the carburetor through this 
opening, but as a matter of fact, after 
being drawn through the first hole of 
the spiral, it spreads and is deflected 
against the sides of the spiral. There- 
after it travels about the spiral path, and 
is in contact wit.i the flannel all the way 
until It reaches the carburetor. — Dale R. 
Van Horn Lincoln, Neb. 

Shop Tray Hade from Nail K^ 
A nail keg cut down as indicated in 
the sketch makes a handy tray for use 
in the shop. Two 
of the staves are 
left full length, 
and between their 
upper ends a 
board is fastened 
for use as a han- 
dle. The carrier 
is handy either 
for carrying tools 
or materials about the shop, or for keep- 
ing parts from getting lost when a ma- 
chine is being taken apart. 

Eliminating Hatches from tiie Shop 
In cases where smoldering matches 
are apt to set fire to oily waste, or other 
inflammable material, a light may be had. 
for pipe or cigar, by holding the wick 
of a candle close to the gap of an or- 
dinary knife switch, carrying a light cur- 
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reni, while opening it slowly, Afler 
using, the candle may then be put away 
on top of the switch box for the next 
comet,— Philip A, Wall, Bedford, Mass. 

Several Methods of Discouraging 
Automobile Thieves 

Theft of an automobile can be pre- 
vented by removing indispensable parts 
of the ignition mechanism. Those most 
easily carried away are, of course, the 
ones to select, such as the ignition fuse, 
which can be slipped into the owner's 
pocket, while a blown fuse takes its place 
to confuse the ihief. Another part easily 
carried is the rotor on the distributor 
head, which is keyed onto ils shaft, and 
consequently can he slid back into posi- 
tion without disturbing the timing. Spark 
coils are more cumbersome, but these 
can be removed from the coil box and 
locked in the baggage compartment, if 
the car is equipped with one. There is 
little difficulty in interchanging the wires 
leading to the spark plugs, but where this 
is done, the owner must be careful to 
readjust the leads before cranking, A 
secret switch can be installed between the 
ballery and the ignition switch, the best 
kind for the purpose being the small snap 
variety used on lighting circuits, which 
may be hidden under the ledge of the 
front seat or beneath the instrument 
board on the dash. If there is a gang 
switch with individual pull buttons for 
lighting and other circuits, the wiring can 
be changed in such a way that the names 
stamped on the plate indicate wrong cir- 
cuits. 

On the degree to which the car is dis- 
mantled depends the probability of a 
quick repair job by the thief, and any part 
which he is unlikely to duplicate is the 
best one to remove. Not many automo- 
bile thieves carry a large stock of inter- 
changeable accessories. 

Brush Cleans Metal for Soldering 
A brush which will clean a metal sur- 
face for soldering may be made from a 
piece of tin, and a small bunch of rather 
light stiff wires cut to a length of V/2 
in. The tin is rolled over the wires and 
pounded down tight, to make a brush 
that will not loosen with service. This 
brush will scratch almost any ordinary 
dirt from metal, leaving the clean, briRht 
surface, which is always necessary if a 
good job of soldering is to be done.— 
iChel W. Shafer, Three Rivers. Md. 



Sqtiare for Use on Mitered Joints 

When a molding of the shape indi- 
cated in the drawing must be accurately 
mitered, the ordinary try-square is of 
but little use in testing for a right angle. 




For Squiiisr (he Ficea of Milcicd Uoldini. i PccuV 

ilt Try-Squ(TC Pullilli Rcqulrcmcnl* ler WtiUb 

th« Otdinccy Squaic !• Not Piited 



The miter box cannot be relied on to 
produce work accurate enough for all 
cases, and it becomes advisable to have 
a special type of square which will take 
care of this condition. Such a square 
is shown at the right of the drawing. It 
is made by attaching a T-shaped piece 
of stiff sheet steel to a block of hard 
wood. The block must be very carefully 
calipered. so that the IH-in. dimension 
will be correct all over the block, and the 
two 2 by 3-in. faces must be accurately 
planed. The principal requirement for 
cutting out the steel piece is that the 
two edges A and B must lie in a straight 
line which is perpendicular to the 2 by 
3-in, faces of the block. — Henry Simon, 
Laguna Beach, Calif. 

Pencil as Mounting Roller 
Mounting photographic prints when 
the mounting roller has been mislaid may 
be found a difficult task. A good sub- 
stitute for the roller can be found in a 
large pencil, of the kind used as mark- 
ing pencils, and a flat wooden ruler. 
Place the print in position on the mount, 
lay the pencil across it at one end, and 
lay the ruler over the pencil, at right an- 
gles. Then roll the pencil up and down 
the print by moving the ruler back and 
forth, applying pressure above. — Elmer 
O. Tetilaff, Chicago, 111. 
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Blueprint-Paper Sensitizing Device 



The writer had occasion to use a large 
number of quite small sheets of blue- 




A Small App>r(tu> Like Thit Sntblo Oas to Piepuc 

Blueprint Piper in Ninow RoU*. ■* 

Required for Speciil PurpOMi 



thorough drying before the paper wu 
wound up. 

The fluid used for sensitizing consists 
of two solutions, made separately and 
mixed together only for immediate use. 
The first is a solution of 10 drams of 
potassium ferricyanide in 4 oz. of dis- 
tilled water; the second is IS drams of 
ammonium citrate, similarly dissolved in 
4 oz. of distilled water. The addition 
of V2 grain of potassium bichromate to 
each ounce of the mixed solution will im- 
prove the keeping qualities of the paper. 

The complete process should be con- 
ducted in a dark room, or one with very 
little light, and the apparatus should be 
thoroughly washed after use. Metal parts 
which come in contact with the solution 
should be coated with shellac or asphal- 
tum varnish, to prevent chemical action 
which might ruin the solution. — Henry 
" Graves, Jr., Rochester, N. Y. 



paper at a fraction of the cost of the 
commercial product. 

The paper used was the kind sold in 
rolls, for use in adding machines. This 
paper is about 2 in. wide, and can be 
bought for a few cents a roll. 

As shown in the drawing, a felt roller 
makes contact with the sensitizing solu- 
tion, and carries it to the paper. This 
roller is made by compressing a large 
number of white-felt washers between 
metal disks at the ends of a threaded rod. 
The roll is then set between centers in 
a lathe or grinder, and finished oR smooth 
with sandpaper, or an abrasive wheel. 
Above the felt roller is a plain wooden 
roller, which is adjustable, so as to hold 
the paper firmly against the felt roller. 
The smaller rollers are also made of 
wood; near the lower one, two strips of 
heavy white felt are mounted, so as to 
brush the surplus solution from the pa- 
per. Of these, the one farther to the left 
IS made adjustable, so that it will leave 
just the right amount of solution on the 
paper. The paper-supply roll, at the right 
end of the drawing, runs free on its axle; 
the receiving roll, at the left, may be 
driven by a hand crank, or by a small 
motor through a worm drive. 

Between the rest of the machine and 
the receiving roll, the writer installed a 
5-ft. tin box, open at the ends, through 
which the paper was drawn, while a cur- 
rent of warm air was blown through it by 
a small motor blower. This insured 



Chair Seats of Paper 

Nearly eveiy household possesses a few 
chairs of the cheaper type, with seats 
made of light veneer, or with papler- 
miiche, or fiber substituted for leather. 
Such material is a little fragile, but is 
easily replaced when broken. For in- 
stance, the heavy cardboard of which 
many shipping boxes are made is quite 
strong enough for the purpose. Cut a 
seat of the same size and shape as the 
broken one, and fasten it in position with 
round-headed tacks. — ^Jack Solon, Vicks- 
burg. Miss. 

Reflector and Protector for Lamp 
An automobile owner, who had oc- 
I electric li^ht on an ex- 
tension cord, for 
repair work at 
night on his car, 
constructed the 
illustrated device 
in a few minutes. 
A bright tin fun- 
net was placed 
over the wire, af- 
ter this had been 
disconnected from the socket. The fun- 
nel opening was secured to the light wire 
with tape, and several pieces of wire ex- 
tended over the outer end of the balb for 
protecrion at this place. One end of this 



casion to use < 




wire was bent up to form a hook, br 
means of which the light was hnne. F 
a light concentrates the rays 00 the « 



Snch 
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Extension Handles on Petcocks 
To 



of 



overcome ihe ir 
opening aiilomoliile valves and petcocks, 
short extension handles made of Va-in. 
gas pipe arc valuable. For the shui-off 
valve on the gasoline tank, the radiator 
drain, and Ihc oil-kvcl petcock. such 
handles are fastened to the valves by 
slotting (he ends of the pipe, drilling 
boles in the valve handles and the pipes, 
and then securing the pipes to the valve 
handles by the use of small cotter pins. 
The extension pipe handles are carried 
to convenient places in the dash and floor, 
and, in the case of the radiator drain, 
through the side of the engine pan. These 
extensions permit opening or closing the 
■wiv es without reaching under the car. 



there are various ways of heating the 
tool, whether the work is done in a 



1 



A Simple Steam- Jet Pump 

while not 



Steam pumping jt 

ent compared with a reciprocating 

pump, is nevertheless useful in many 

iilaces where a pump is not available. 

The illustration shows how to make one, 

at a very small 



cost, 




1 d handle 



bout 120 I 

In the 
ends of the 2-in, 
cross tee, place 
reducing Rttines 
so as to take^/^- 



id 1-i 



pipes, 



respectively. Cut 
a long thread on a ^^-in. nipple, and screw 
it into the l>^-in. reducer, until it almost 
reaches the center of the cross tee. Screw 
» 1-in. nipple into the opposite side until 
the ends of the nipples are not over V3 
in. apart. Connect a 2-in. suction pipe to 
the bottom of the tee, and place a plug 
in Ihc top. 

Such a steam jet will give good satis- 
faction on various temporary pumping 
jobs, and will handle mud and sand, 
which would soon wear out the valves 
__o f the reciprocating pump. 

Heating the Soldering Copper 

without a Torch 
E soldering copper is a useful addi- 
I to the tool equipment of the auto- 
^bilist. but without means of heating 
B Iron it may as well be left out. Leak- 
ing tanks, pipes, radiators, and many 
other defects may be quickly repaired by 
. qI solder and a hot iron, and 




A Soldering Copprr with In Own Htiler AtHcbcd 

wiU be Found > Uicful Article in the 



garage or on the road, A vulcanizer, 
if one is carried, will serve in an emer- 
gency, it being merely necessary to pour 
in an ounce or so of gasoline, ignite it, 
and prop up the iron in such a position 
that the flame will envelop the copper. 
If, however, no vulcani/cr is carried, the 
cup or lid of a can may be used for the 
gasoline or alcohol. 

But a still better scheme is to carry 
a soldering iron with a fuel holder per- 
manently attached. The problem in at- 
taching such a holder is to make it leak 
and heat-proof, up to the temperature 
which will be produced in it by the burn- 
ing gasoline. This temperature is too 
high to allow of soldering; the holder 
should therefore either be braied on, as 
shown at the upper right in the sketch, 
or attached with nuts, as shown below. 
The latter method has the disadvantage 
of requiring a long thread to be cut, thus 
weakening the stem, but it may be an 
admissible method where no brazing 
torch is available. A large wooden base, 
with a flat bottom, will enable the solder- 
ing copper to stand upright while beine 
heated.- 

Heater for Hydraulic Test Basin 

On a job where a trough of cold v 
ler was reJ]uircd for testing purpos . 
trouble was experienced during cold 
weather from the freezing of the water. 
The trouble was remedied by installing 
an ordinary soft-coal stove near by, witn 
a coil of pipe built into it, and two pipes 
leading from the ends of the coil to the 
upper and lower parts of the trough, re- 
spectively. The water thus circulated 
through the stove and the trowtt" 
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Swinging Tool Backs or Shehres 



Where shop space is at a premium, a 
great deal can be saved by hanging 




I OB > L«Dg Hi 



things on the wall in compact racks. The 
drawing shows how a large number of 
bits, screws, or other small parts, can 
be kept in boxes, or racks, hung on a 
long vertical bolt, attached to the wall 
or to a post. A few iron angle pieces 
will be required — also some washers and 
%-in, lengths of pipe to separate the va- 
rious boxes or racks. Boxes used for 
this purpose must have a block in one 
end, through which the bolt passes. 



Cords Keep Drawings in Place 
Unless drawings are firmly secured to 
the drafting board, they are in danger of 
tearing loose, or 
being blown 
away by a cur- 
rent of air from 
an open window, 
during the drafts- 
m a n^ s absence. 
The sketch shows 
a method of hold- 
ing the drawings 
or board cover in 
place. Three or 
more strong 
hemp cords are 
fastened at equal intervals at the top of 
the board. They should be of sufficient 
length to pass across the board, and hang 
over the edge several inches. A little 
cloth bag, filled with lead shot, or other 
heavy material, is tied to the end of each 
cord. These weights serve to draw the 
cords taut; they are thrown aside when 
■ board is in use. — Kenneth Coggeshall, 
tster Groves, Mo^ 




Tin Chloride Removes Rust 

A rusty metal rule may be made silvery 
white in color by allowing it to remain 
overnight in a saturated solution of tin 
chloride in water. Rinse the tin solution 
off the rule by holding it in running 
water. Dry with a chamois, and keep 
it in this improved condition by the use 
of oil. The solution may be kept tor 
future use.— W. S. Standiford, Youngs- 
town, Ohio. 



Reaching Device Made of Clothespin 

The handy pick-up device shown in 
the illustration is one that can be easily 
and quickly made, 
and such a tool is 
valuable to the mo- 
torist for reaching in- 
to the depths of his 
splash pan, and about 
the parts of the en- 
gine, for a lost screw, 
nut, or cotter pin. It 
is also handy for 
storekeepers, for 
reaching for small ar- , 
tides in the show 
window, and is use- 
ful in many other 
lines. 

A spring clothespin 
is secured to a stick 
of hard wood, by means of two screws 
through one leg, and is operated by 
means of a stout cord, or piece of piano 
wire, passed down one side of the stick, 
and worked through a hole, the cord be- 
ing connected to the outer leg of the 
clothespin. A handle for pulling the cord 
is made from a piece of sheet Hs-in. iron, 
as shown in the detail. 

Slotted Nail as Polishing Reamer 
A very handy polishing reamer for use 
on small work can be made by sawing 
a slot in a nail a little smaller than the 
hole to be polished, setting a small piece 
of fine emery cloth in the slot and bend- 
ing it around the nail. Such a reamer is 
useful in places such as the bearing of 
the rocker arm in a magneto timer; with 
it the bearing can be easily polished. — 
J. Magis-Frankart, Ouffet, &elgiutn. 

QFood-chopper clamps will not work 
loose if a piece of coarse sandpaper is 
placed, rough side up, under the nppcr 
side of the clamp. 
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Electric Fan Displays Sign 
A striking window display advertise- 
ment may be arranged with an electric 
fan, four pieces of sewing thread, 3 ft. 
long, and a piece of cardboard, 3 hy 6 in. 
in size. The advertisement is printed on 
the cardboard, and a string is then tied 
to each comer of the card, and lo the 
wire guard of the fan at equal distances 
around its circumference. Ilold the card- 
board at the ends of the strings, and 
lum on the fan. When the motor attains 
its maximum speed, release the card. It 
will move about with erratic jumps and 
twists, but the advertisement will always 
be readable.— H. E. Pilkington, Chester, 
Pennsylvania. 

Bracket for Draftsinan's Lamp 

The photograph shows a convenient 
method by which a draftsman adjusted 
the position of a tamp and shade over a 
drawing board. An ordinary folding 
telephone bracket 
was mounted on 
(he wall, near the 
left-hand edge of 
the board, and a 
small block of 
wood, about 1% 
in. square and 2 
in. long, was fas- 
tened with wood 
screws to the end 
of the bracket. A 
hole was then 
bored in the front 
face of the block, lo pdmit the central 
arm of a pipe tee: and a reducer was 
screwed into the lower arm of the tee, 
so that it hung in a vertical position and 
connected the tee with an ordinary key 
socket, the wider member of the reducer 
ratering the tee, while the narrower one 
psssed into the socket. The lamp cord 
was led through the loops in the bracket 
and down into the tee, from which it 
passed through the adapter into the 
socket. This arrangement made it pos- 
sible to illuminate any part of the board 
at will, or to fold the bracket back out 
of the way when not needed. — E. L. Dur- 
gio. Auburn, Me. 

Chale Hooks Supported on Springs 
In nearly all mines and quarries where 
coarse ore and rock is sent through 
chutes to the crushers, it falls to the lot 
of several workmen to be stationed along 
the chutes to keep the stuff moving. 



These workmen are usually supplied with 
long steel hooks, with which they dis- 
lodge the rocks when they jam. 




o be Kept Moiiac down » Chntf, 

3ui»d miy be Imiir«Ttd 
dini > Support 

The hooks used in this work usually 
weigh about 60 lb. Thus the work of lift- 
ing this load all day is even greater than 
the amount of energy expended in moving 
the rocks. All this has been eliminated, 
in one quarry, by the use of spring-sup- 
ported hooks, as shown in the accom- 
panying sketch. 

With the spring-supported hooks, the 
men are not only able to work faster, but 
they accomplish the same amount of 
work with far less effort,- The spring- 
supporting method is primarily a man 
saver. Workers in other mines and (^ua^- 
ries would do well to adopt the idea, 
which is decidedly a profit-maker for both 
the employer and his workmen. 

Strap Hinge Used as Hasp 
When a hinge hasp for a bam door 
was badly needed, and was not at hand, 
a very good sub- 
stitute was made 
from an ordinary 
strap hinge. One 
half of the hinge 
was attached by 
screws, as usual, 
to the door cas- 
ing, and the free 
half was cut out 
by means of a drill and cold chisel, to 
lake the staple. The free end of the 
hinge was tumed back slightly for a grip. 
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Auto Operates Tank Pump 

It is becoming quite common to use 

automobiles as a source of power, but 

it is not always possible to do this 




without ttie use of a transmission belt 
The photograph shows how a connect- 
ing rod was bolted directly to one of 
the rear wheels of the car, jacked up 
off the ground for the occasion. The 
rod was a 2 by 4-in. timber, and the 
other end was connected to the plun- 
ger arm of the cylinder water pump. 
As the pump requires a slow operating 
speed, and not a great deal of power, the 
automobile engine handled it successfully. 
— T. A. Leadley, Lincoln, Neb, 

Veneering Large Round Columns 

Our shop had an order for three wooden 

columns, 8 in. in diameter and 8 ft. long, 

to be covered with Vg-'m. quarter-sawed, 

red-oak veneer, after being built up and 




led. Ha 



ing 



no special equip- 
ment for this job, 
nor any round-cut 
veneer, I cut six 
pieces of %-in. 
flat veneer, wide 
enough so that 
two pieces would 
nearly cover the 
surface of one col- 
u m n , leaving a 
space of Vs in., or 
a little more, between the two pieces. 
These wide pieces were softened in hot 
water, and tied around the columns with 
small cords. The columns were then put 
into a kiln for 10 hours. At the end of 
(his time the veneer was pretty well 
formed to shape, and ready to be glued. 
Each column was swung on centers, so 
it could be turned with a crank. The 
veneer was glued to it, and while one man 
turned the column, cheap sash cord was 




wound over it like thread on a spool. 
When the veneer was all covered, the 
cord was wet with hot water. This 
caused it to shrink, and hold the veneer 
very tightly to the column. After an- 
other 24 hours ia the kiln, the columns 
came out perfectly hard and solid. Nar- 
row strips of the same veneer were cut 
to fit the cracks between the wide pieces, 
and glued in. The columns were then fin- 
ished with sandpaper on the lathe, and a 
beautiful job was the result. — E, K. 
Wehry, Cedar Rapids, la. 



Rack for Lathe Toob 

When lathe tools are thrown into a 
box or tray indiscriminately, the' cutting 
edges are fre- 
quently damaged, 
so that regrinding 
is necessary. Also, 
where a variety of 
tools are used, 
valuable time is 
lost in hunting up 
the right one. The 
drawing shows a 
simple and effect- 
ive arrangement, by which each cutter is 
kept separately, and in a place where it 
may be found without loss of time. — ^J. H. 
Moore, Toronto, Ont. 



Secret Ignition Switch for Car 

If an automobile thief knows just 
where to look for a locked break in the 
ignition circuit, he will quickly accom- 
plish his end and get away with the car. 
If there is a break 
that cannot be lo- 
cated, however, 
he will be delayed, 
and the more dif- 
ficult the finding 
of the break, the 
greater the delay. 
The following is 
a scheme that is 
very hard to de- 
tect. Make a lit- 
tle cleat of wood 
or fiber, or use an 
ordinary ready-made cleat such as is used 
to hold wiring in position. Instead of 
running the wire straight through, how- 
ever, as is usual, cut the wire and bare the 
ends. Drill small holes so that the ends 
of the wire can be run to the screws used 
for holding down the cleat, putting cop- 
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per washers under the screws. Do this 
work so that there is nothing to indicate 
how the wire is run. Use flat-head screws 
with heads large enough to project above 
lh« copper washers. When the cleat is 
screwed down there will be nothing wha 
ever to indicate that it is anything bu he 
ordinary arrangement. There will be a 
perfect break in the circuit, however fo 
complete the circuit, use a little piece of 
spring brass or copper with the ends 
notched out, a little longer than the d s 
tance between the two screw he d 
Spring the brass until the notched end 
will catch under the projecting sc 
heads, and the circuit is completed. Re 
move the strip, and it is broken, though 
aothing shows it. Such a lock is so ea 1 
made that it is very little trouble to pu 
two or three in ihe circuit in different 
places, and it will take a clever thief to 
untangle the puzzle. — Howard Greene, 
New York, N. Y. 

Round Holes Made with Cold ChiGcl 
of round holes to cut 
on box. I tried to cut 
them out with the 
chisels we had — cape, 
square-point, etc., — but 
could not make a 
clean-cut round hole. 
Finally, by taking a 
square-edge cold chisel, 
and grinding a round 
cutting edge on it, I 
was able to cut a round 
hole nearly as clean as 
one which had been 
punched. The chisel 
must, of course, be 
held at an angle to the 
work, but in the case 
this is no great objcc- 
illcr, San Pedro, Calif. 

Potato for Keeping Metal Cool 
Broken tooU. such as scissors, plane 
irons, and chisels, will not lose their tem- 
per when being repaired by brazing, if 
inserted in a potato. A dovetail notch 
is cat in each pan. and a piece of steel, 
cut to fit. is driven tightly into the 
notches. The tool is then thrust into a 
potato, until the smallest possible portion 
protrudes. The moisture in the potato 
keeps the metal cool during the brazing 
process, and prevents it from losing its 
mper. — Rene J, Rousseau, Suresnes, 




Sigrn Printing without a Press 
ence poster?, sidewalk signs, and other 
MS of pHnicJ announcements, may be 

Ic wiiiioiii J printing press and at 




slight expense, as follows: Obtain a 
piece of glass and lay it on a flat surface. 
Moisten the face of the glass with water; 
before it dries, cover with a H-ii- layer 
of putty and smooth off level. With a 
sharp-pointed knife, cut the letters 
through the entire thickness of putty. 
Moistening the glass before laying on the 
putty makes it possible to remove the 
body of the letters without their sticking 
to the glass. A wooden frame, Y^ in. 
high, exactly fitting the glass, is applied, 
as shown in Ihe drawing, and filled level 
with printers' roller compound. To make 
this substance, soak 8 lb. of glue in about 
4 pi. of water, and heat gently until dis- 
solved. To the glue solution add 3 lb. of 
brown sugar; when both glue and sugar 
have been thoroughly dissolved, pour in 
'/i pi- of glycerin. Allow this compound 
to stand on the mold from 12 to 24 hours. 
Care should he taken that the composi- 
tion is not torn in removing it from the 

The cast thus obtained is glued to a 
wooden cylinder, making a rotary stamp. 
A nail is driven into the center of each 
end of the wooden cylinder, and a strong 
wire handle is attached. 

Printers" ink, or thick paint, is then dis- 
tributed over a piece of glass or slate, 
and the rotary stamp passed over it until 
the raised letters are thoroughly inked. 
After inking the stamp, it is rolled over 
the surface to be printed, and a clear-cut 
impression of the letters results, — J. C 
Allshouse, Vandergrift, Pa. 

QBits of uncured rubber, dissolved in 
gasoline, make a good rubber cement. 
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Paddle-Cfaain Water Motor 

Where a steady, slow current of water 

is available for power purposes, a large 

motor of the type illustrated may form a 




suitable means of developing a small 
amount of power. The slow speed is com* 
pensated by the heavy torque which it 
is possible to obtain, due to the large 
number of paddles. When geared up to 
a suitable speed, the power may be used 
to run small machines. The motor may 
be anchored in place by chains and 
stakes. Toy models of this type can 
readily be made, using tin cans for rollers, 
and triangles of tin metal to hnfc the 
wooden paddles together. — Edward R. 
Smith, Walla Walla, Wash. 



Exhaust Assists in Cooling Engine 

The exhaust of an automobile engine, 
although consisting of hot gases, may be 




Aisiit in Cooling, by Proper Ci 



made to assist in engine cooling by mak- 
ing connections in either of the two ways 
illustrated. In the upper diagram, the 
force of the exhaust gas exerts a suction 
which carries warm air out from the rear 
of the engine, thus making room for 
cooler air thrown in by the fan. In the 



lower diagram, the exhaust suction is 
shown as taking the place of the fan. 
The large funnel back of the radiator 
catches the air as it is heated, and it is 
sucked out through the exhaust pipe. — 
J. F. Dwiggins, Detroit, Mich. 

Light Globe for Cleaning Stack 
For cleaning out large chimneys or 
smokestacks, an explosion of gunpowder 
or dynamite is often employed. A method 
which is handier and cheaper, in many 
cases, is to explode an old burnt-out in- 
candescent-lamp bulb. Break off the tip 
of the lamp, under water, and admit a 
small amount of water; the rest of the 
globe will of course fill up with air. Then 
close up the hole by directing a blowpipe 
flame against the tip. When this globe 
is placed in the stack, the heat from a fire 
at the bottom vaporizes the water, and 
finally breaks the bulb with an explosion 
that clears the stack. The size of the 
globe to use depends upon the size of 
the stack. — Hobart M. Kraner, Columbus, 
Ohio. 



Small Anvil Made from Steel Rail 
For the small shop, where a large anvil 
is not required, a thoroughly serviceable 
tool may be made 
from a short 
length of steel rail. 
The web and base 
of the rail are cut 
away, and the 
horn formed by 
forging. If suitable holes, or slots, are 
not already in the base of the rail, they 
should be cut or drilled, as shown, so the 
anvil may be fastened to its base. — R. L. 
Ogden, Denver, Colo. 



Typewriter Prevents Check Raising 

A very simple method of discouraging 
the "raising" of a check, without the use 
of any other machine than the typewriter, 
is to write the check entirely with the 
machine, except for the signature; then 
to typewrite across the space where the 
signature is to be a line such as "not over 
ten dollars." When the signature is 
written directly upon this typewritten line, 
both the signature and the typewriting 
can be plainlv read in most cases, but any 
attempt to erase by chemical means the 
line limiting the amount of the check 
will necessarily injure the signature also. 
— Edwin R. Mason, Indianapolis, Ind. 
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Chimney Ckaner Made from Wire 
Netting and Broom Handle 

To make a useful device for cleaning 
chimncj-s and flues, get a broom handle 
and a piece of wire netting, 2 by 3 ft. in 
size. Witli staples, fasten this netting 



roll . 



md tlie brc 



;ndle. The 
1 any de- 



: may be be 
sired shape, so (iiat 
row openings. The tool has been found 
to be more eflcetive than ordinary 
brushes, in getting rid of hard incrusta- 
tions. 



H^E 



Providing Water for Bees 



require an abundance of moisture 
ring the honey season. If pure water 
■ailable, they will drink from 
Mwers, or other foul places. When bees 
are compelled to depend on the farm 
watering trough, they become a menace 
to stock, and, besides, large numbers fall 
in and drown. 

A safe and sanitary drinking place is 
easily made, by covering a shallow pan 
with wire screening. If the pan is kept 
filled with water, the bees will be able to 
drink without difficulty, and with no dan- 
ger of drowning. — Bessie L. Putnam, 
Conneaut Lake, Pa. 



Replacing Auto Engine Manifolds 

on a popular 



In making 
make of tight auComobi 



ofter 




both intake and 
haust manifolds, 
t h e replacement 
of which usually 
calls for an addi- 
tional pair of 
hands. However, 
it is possible for 

place both mani- 
folds, without dif- 
ficalty by proceeding as directed below. 
Two of the regular manifold-retaining 
stirrups are obtained, and one end, or 
arm, is rernoved from each, as shown. 
The intake manifold is put in place and 
tightened up, using the single-armed stir- 
rups, or clamps, which are put on the 
two inside studs. The exhaust manifold 
is now applied, u^ing the regular stirrups, 
which arc tightened np on the two end 
itdds. The one-armed stirrups are re- 
moved one ai a time and replaced with 
Ihe regular parts. — Graeme B. Baker. 
Mont. 



Fender Turns Under Weeds 
While Plowing 



A rainy spell at plowing time gives 
weeds a good start and prevents the 



1 

the 




farmer from plowing. By ihe time the 
work can begin, the weeds, in conse- 
quence, are usually more or less difticult 
to plow under. 

A simple arrangement, such as shown, 
solved the problem for one farmer. Part 
of an old automobile fender was bolted 
to ihe beam of the plow, just ahead of 
the rolling coulter, with a long U-bolt. 
A piece of strap iron, riveted to the end 
of the fender and drilled for the U-bolt. 
as shown, takes up thu strain when the 
bolt is tightened about one-third of the 
way back, a brace of stiff iron rod, from 
Ihe plow beam to the fender, was pro- 
vided. The rest of the fender was left 
free, and was springy enough to allow 
for unevenncss of the surface and yet 
force under all the weeds. When the 
weeds were green and tender, no difficulty 
was experienced in turning them under 
in a very satisfactory manner. — Dale R. 
Van Horn, Lincoln, Neb. 

An Effective Line Guard 

Any farmer who has been annoyed by 

the tangling of his lines with the draft 

rigging, while plowing, will appreciate a 




short bolts. 

Care should be taken to have the rod 
long enough to allow ample clearance 
the singletrees. — H. F. Grinstead, Colum 
bia. Mo. 
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A Boring Machine for Crankshaft Bearings 

By EDGAR GARDNER 



\/fODERN high-class automobile en- 
■'■*■' gines are for the most part designed 
to use the pressure oil-feed system. Oil 
is conducted to each point which requires 
lubrication by means of pipe leads and 
oil passages, under pressure from a pump. 
The splash system is thus eliminated, and 
the amount of oil supplied lo meet the 
requirements of varying engine speeds is 
automatically controlled, resulting in in- 
creased efficiency and economy. 

The main crankshaft and connecting- 
rod bearings in engines of this type must 
be fitted practically oil-tight. Any oil 
that can leak through the bearings will 

follow the crank- . 

shaft to the crank 
throw, and will be 
thrown up into the 
cylinders. The ne- 
cessity of having 
oil-tight bearings 
presents a condi- 
tion very difficult to 
meet with bearings 
designed to use 
shims. To prevent 
leaks, it is neces- 
sary that the two 
parts of the bearing 
be fitted solidly, 
metal to metal, anil 
the caps bolted 
down solid, making 
an oil-tight joint 
where the halves of 
the bearing meet. 
Besides preventine 
oil leaks, this con- 
struction makes a 
more solid and 
rigid unit than U 
possible where 
shims are used, and, 
in connection with 
the oil-p ressu re 
system, helps produce a very durable 
engine. The oil being under pressure. 
the crankshaft is practically floated in the 
bearings. 

The approved practice in high-class en- 

eines is lo make the bearing of bronie, 

bored large enough to allow facing with 

babbitt metal to form the bearing surface. 

The main and connecting-rod bearings 

I nust be filled with an equal clearance 

t around the entire circumference. The old 

I'practicc of relieving (hem at the sides, to 

I successfully followed with the splash 

em. cannot be followed with the prcs- 

; ite6, as it would allow the oil lo 
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leak out of the sides of the bearinf, 
causing an excess supply of oil at points 
that have been specially provided with oil 
leads to furnish the required amount. On 
bearings designed for the pressure sys- 
tem, the oil pocket is formed with a 
special tool, making a series of narrow 
grooves, with a strip of metal between 
each groove. These strips retain the bear- 
ing fit, forming a serrated oil pocket. 

The factory, with special tools and jlg«, 
meets the requirements of the system 
without difficulty. To the repair shop, 
however, the rebuilding and overhauling 
of this type of engine presents quite a 

problem, as more 

different sizes ate 
encountered. The 
hand - scraping 
method of fitting 
hearings is a tedi- 
ous j ob, and b 
i.'ldom successful 
i: here the pressure 
> 1 s t c m is used, 
since the scraper 
m arks, exlendme 
ihruugh the end of 
ilif licaring, are apt 
I J form a passage 
tor oil lo teak 
ihrmigh. 

I he boring bar 
ilUisirated was built 
ir re pair- shop 
^Lll,-jl:e, and b in 
CI nsinnt use on a 
luailing make of 
six-cylinder engine, 
having a seven- 
bearing crankshaft. 
It is found to pro> 
ducc work which 
meets the exacting 
of tbe 



■nS F.if by a l-e»ii Sctew. 
'iih 1 Tool Adiuited lo 
I'iniih Dinnicter 

pressure sjrsieni, 
retaining the original high efficiency of 
ihe engine. It works on the old boring- 
bar principle, so familiar to mechanic*, 
and can be operated cither by band or hjr 

One cutting tool is provided for «ch 
bearing. The method of adjusting tbe 
tools to bore out the bcanne to exactly 
the proper size is illu.itratcd in the Itacn 
oi Ihe second photograph. The tools are 
fitted into r«und holes made in the ban 
these should he blind, so that an exact 
mensiirement can he made with a mi- 
crometer from the cutting edge of tbe 
tool lo ihc Dppotile sid* * ' * ** 
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Ihis measured distance is subtracted the 
known radius of the bar, and the differ- 
ence is the radius to which the bearing 
will be bored. If this is too large or 
small, the tool is adjusted by turning one 
of the two setscrews. Both of these work 
against beveled surfaces formed on the 
tool, and the desired adjustment is made 
by loosening one of the screws, and 
tightening the other. 

The bar is fed through the cut with a 
mechanical feed of special design, which 
enables a fine-pointed tool to leave that 
highly burnished finish, so much desired 
in high-class work. A lead screw is cut 
on a sleeve, which fits over the bar, as 
seen in the third photograph. This sleeve 
makes a sliding feed on the har. and turns 
in the same direction, at a reduced speed 
imparted to it by a train of gears. The 
internal thread in which the lead screw 
works is cut on the ends of three steel 
fingers, which project from a frame, 
shown in the center of the second photo- 



graph. 



Rigbt 



frame is fastened rigidly to 
ine nearest one of the several steady rests, 
mentioned below. The pitch of the lead 
screw is 16 threads to the inch, and the 
train of gears gives a reduction of 9 to 1. 
so that the bar is fed 1 in. for every 144 

Before boring out the bearings, the en- 
gine crankshaft must be carefully 
straightened and calipered with the mi- 
crometer; if it is found to be out of true, 
it must be rcgrouud, and the final 
diameters recorded for use in machining 
the bearings. To prepare the bearings for 
the rcboring process, the bronze shell is 
rebabbitted, and the two parts are care- 
fully matched and chucked in the lathe; 
they are rough-bored to a size that will 
leave sufficient metal for the finish-boring 
process. The oil pockets and grooves are 
cut. and the bearings fitted into the 
crankcase. Since the crankcase. being 
made of aluminum, is very easily sprung 
out of shape, it is advisable to turn up the 




3500 

bearing-cap nuts to the proper tightness, 
and to mark them so that they can be 
brought back to the same point in the 
final assembly. It has been found that 
drawing up the bearing-cap nut the small 
distance of one cotter-pin notch, after the 
bearing has been finished, may spring the 
case and throw the bearing out of true. 
As seen in the first photograph, the 
boring bar is supported on brackets hav- 
ing adjustable steady rests, as in ordinary 
lathe practice. The front end of the bar 
is fitted with a standard timing gear, simi- 
lar to the one on the end oi the crank- 
shaft. The boring bar is located, by 
means of the steady-rest adjustment, so 
that this gear meshes, with just the right 
amount of play, with the two large timing 
gears on the crankcase. The rear end of 
the bar is located by means of a slip ring, 
or sleeve, bored out to a sliding fit on the 
bar. The outside diameter of the sleeve 
is to fit the bearing, as rough-bored in 
the lathe; in practice, this end bearing 
will be roughed out to fit the sleeve which 
is to be used. The bearing is centered for 
rough-boring by reference to the bronze 
shell; this is located by the factory with 
sufficient accuracy to enable it to be used 
to find the correct center. Before starting 
the finish-boring, however, measurements 
should be taken with a depth gauge from 
the boring bar to the faces of the crank- 
case to which the cylinders are bolted. If 
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the boring bar is found to be parallel with 
these faces, then it is correctly placed. 
The tools have already been set to pro- 
duce the correct diameter, and the bar is 
now fed through, giving the finithcd tiear- 
ing surface to the babbitt After this 
boring operation has been completed, the 
only hand work necessanr in fitting the 
crankshaft into place is that of relieving 
the ends of the bearings to fit the fillets 
of the crankshaft. 

After the crankshaft has been finally 
assembled, the connecting-rod bearings, 
which have been accurately bored out in 
the lathe, are fitted to the shaft. An oil- 
pressure test, running up to a pressure of 
50 lb. per square inch, is then applied. 
This figure is selected as compared with 
35 lb., which represents the usual maxi- 
mum working pressure. If no leak ap< 
pears at the test pressure, the engine is 
ready for final assembly. 

Besides the great advantage of elimi- 
nating the tedious process of hand scrap- 
ing, the bonng process has the advantage 
of alining all of the hearings very accu- 
rately with each other, resulting in a re- 
markably free- running engine. The 
boring method is found in practice to give 
a surface not inferior to that produced by 
reaming, and the equipment req^uired is 
within the reach of any shop which does 
any considerable quantity of engine over- 
hauling. 



Nut Which will Not Come Loose 

The sketch shows a simple means of 
producing a good free-acting tension on 
a knurled or other type of nut. It will 
stay put, and yet not be too 
light to be removed with- 
out the use of a wrench. 
The wire has a spring tem- 
per, and fits into a 
groove in the nut. 
The groove must be 
little wider than the 
'diameter of the wire, to al- 
low it freedom of action to 
locale itself in the groove of 
I the thread. With such a wire, 
any tension desired 
may be had, by bending the 
wire before springing it into place. 

QA preventive of carbon troubles, whicb 
has been found successful, is to insert in 
each cylinder of the engine, about once a 
week, one tablespoon ful of so<ad1ed 
solidified alcohol, while the motor is hot. 




Restoring Lost Co uipi e ial on 

When the thread in a cylinder head, 
into which the spark plug screws, is so 
badly worn that the plug can no longer 
be held gas-tight, the proper method of 
repair is by electric or oxyacetylene weld- 
ing. When such facilities are not at hand, 
a practical repair can often be made by 
wrapping a piece of "paper brass," about 
.003 in. thick, about the spark ^ugs, and 
then screwing each in place. The brass 
should be cut accurately, so that the ends 
just touch but do not overhip, and should 
be coated with graphite and grease before 
screwing in. This repair has been known 
to give months of service. 

Ash Can as Fire Eztincoisber 
The average individual is decidedly at 
a loss how to dispose of an oil store 
when the oil becomes ignited. It is a 
question whether to risk a aeriou fire 
in the house, or to pick up the store and 
throw it out of the house, peihapa gettnc 
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. body bums in the process. In 
such an emetgency one quick-witted per- 
son thought of a large, empty ash can in 
the cellar, and fetching it with all pos- 
sible speed, turned it. upside down, over 
tbe stove. A few puffs of black smoke 
issued from uudcr the can, but the blaze 
was effectually choked. The stove was 
permitted to cool before removing the 
ash can.— L. Halmer. Walton, N. Y. 

How to Make Abrasive Stones 
A mixture of cement and emery, car- 
borundum, or other abrasive, is easily 
molded into sharpening stones of any de- 
sired shape. By varying the proportions 
of the ingredients and using abrasive 
material of different fineness, almost any 
^rade of sharpening stone is produced. 

NoospiUing Acid Container 

soldering acid, or olher 



liqaids. that w 




lot break or spill its 
contents when up- 
set, will be found 
a decidedly con- 
venient addition 
to the shop. Such 
a container is 
made from a short 
piece of H4 or 
iya-in, lead pipe, 
which is expanded 
broadly at one 
end. as shown by 
the dotted lines. 
The bottom is 
then drawn to- 
gether, and the 
openings filled 
with solder. A 
piece of H-m- 
d pipe is similarly expanded at one end. 
and soldered into the top of the larger 
pipe, as shown. Small ears for a bail, or 
handle, are soldered to the side, which 
completes the container. Such a con- 
tainer is unaffected by acids, and can he 
turned or upset at any angle without its 
contents spilling. 

Worn Rubber Converted into Foothold 
It is usually the case that a woman's 
rubber wears through at the heel while 
(he rest of it is still in good condition. 
By cutting off the heel, so that a strap 
is formed to fit over the back of the shoe, 
the overshoe can be converted into toe 
rubbers, or footholds.— R. H. Metzelfcld, 
M. Wis. 



In tightenine u]i 
packing boxLS m 




xad Packini Boiei ii ElimLnileil by 
■he Oic of Thjg Tool 

saved by using a tool such as illustrated. 
The band is wedged between the handle 
and the part A. This piece is pivoted on 
the main piece or lever, at a point to the 
right of the center, and has such a curva- 
ture that when the lever is brought down, 
the band is tightly clamped. Pressing the 
lever still farther down tightens the band 
around the box, and it can be nailed while 
held in this position. Teeth may be 
formed on the end of the lever, as shown, 
to prevent slipping, hut if the surface of 
the lever is fairly rough, they are not 
really necessary. — Henry G. Appleblad. 
West Haven. Conn. 

Tool for Cleaning T-Slot8 
The lime wasted in cleaning out T-slots 
of a planing or milling machine will be 
saved by the use 
of the tool illus- 
trated, which can 
be made from a 
scrap of iron in a 
few minutes. The 
end that fits into 
the slot should be 
made about Mti in. 
smaller than the 
dimensions of the 
slot, so that it can 
be pulled freely 
I along the table of 
the machine. Dy 
il at right angles, it can 



dWhen filing solder, a little machine Oil 
will prevent tbe teeth from clogging,^ 





POPULAR 



for Auto Low Gear 



' When the low-gear friction band, on 
I popular lighl aiitomi)l>ilc, bums Dili 
after a tong pull, Jt will be found prac- 




r. or Hcivy Canvai, M.ko It P(»»> 
< Lifht AiKontobac Idio "Kish" 
iw^cat Fntuon BidiI Bumi Oul 

tally impussibic to get the clutch into 
eh gear. When such an emergency 
purs, a tcm[iorary repair, lh;ii will hold 
V several days, or nntil permaneni rc- 
'' can be made, is easily cfTcclcd. 

• cover of the transmission case is 
moved with care, so that the gasket will 
(ikcn. The band-adjusting screw, 
t the outside of the transmission case, 
I unscrewed until the low-gear friction 
released from friction. A strip 
I leather, from a heavy shoe, or a piece 
thick, longh canvas, is inserted be- 
I the low-gear band and the drum. 
own in the drawinfj. Another strip 
itbcr, or heavy cloth, 2 or 3 in long, 
^rolled up and inserted between the coil 
ing and the flat leather band, in the 
uncr indicated. Tightening the ad- 
bling screw, until the low-gear friction 
is nearly tight, and replacing the 
mission cover completes the repair. 
> C. Shinu, Portland, Ore. 

Mixture for Cleaning Windshield 
^Eiioal parts of alcohol and glycerin form 
Pfcirly well-known compound to k«p the 
windshield and glass of an automobile 
free from moisture and water during 
rainy weather. However, few take the 

rouble to ptircbase and mix the tngre- 

Wti In preparation fur rain. 

Small tins of "xotidified alcohol" afford 
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a very Mtisfaciory means of 
the bjarred windshield. Simply apply i 
with a piece of rag over the surface of lfa< 
glass. The material contains a littlL 
parafiin or waxy oil. perfectly truisparrnt. 
that sheds the water as well as the above- 
mentioned alcohol anii glycefin-— G. 
Liters. WasbtnglOQ. D. C. 

^lictng Heavy Wire SmooOity 

In splicing a stiff wire with the type of 
splice illustrated, difficalty is often expe- 
rienced in getting the ends uf the coils to 
lie tight against 
the straight wire, 
thus making a 
smooth splice. 
One method of 
gelling such a 
splice is to leave 
the ends of the 
wire long, notch- 
ing them, as Ulus- 
Irated. at a point which represents the 
proper length for splicing. The wire is 
then wrapped a half turn past the nt 
and when the extra ends are bn ' 
at the notches, the rest of the i 
not be disturbed. — Thus. L. Pari 
baux, Mont. 

Show-Card Drying Rack 
Freshly lettered show cards can 
in a rack made from a few clol 
and a small board. Slanting holes 






bored near the ends of the I.j! 
ular intervals. One proni: u< 
cut otf at a point V'a in. fr.'; 
end, and the heads arc Iri 
sharp knife. The pins arc n 
hiiard at shown in the drawmg 
them serve tu hold a card. — A: 
Kelly. Brooklyn, N. Y. 
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Triangle with Irreeular Curves 
The artisl, or draftsman, who is handy 
with a jackknife or a file can turn an 
ordinary solid triangle into one which is 
useful also for drawing irregular curves. 
If a scroll saw is available, the work can 
be simplified, but a jackknife for the 
wooden triangle, or a drill and file for 
R transparent composition triangle, will 
make the work possible without the scroll 
saw. The form of the oiitlincs to be cui 
to the triangle should be governed by 
the nature of the curves which ihe work- 
man ordinarilv encounters. 



Driver for Small Lathe Dogs 
Tn doing small tathe work lietd 



the 



eenters. the tail of the dog is often 
short to reach the slot in the driving 
blade. In such a case it is possible to 
put a stud tn the driving plate, or to 

Cut another dog on the lathe center, but 
oth these methods are objectionable 



being likely to th 




lathe 
balance at 
speeds. Als< 
is lot 



of 
high 
there 



ot i 



amounting to one 

complete revolu- 

, tion whenever the 

lathe is reversed— 

less the tail of 

I the dog is fastened 

to the stud, or tail, 

1 of the other dog. 

This can be done 

with a piece of 

I string, or wire, 

but considerable 

lime may be lost by such methods. 

The driver, shown clamped on the lathe 

ceuler in the illustration, was designed to 

handle a big job of this kind of work. It 

's made of two pieces of mild steel put 

together with screws, and bored through 

I the joint to a diameter .005 in. smaller 

I than the center, so that it can be clamped 

on tightly by turning the screws. The 

*wo slots in the end, which should pref- 

*fably be of different siies to accommo- 

aate various dogs, are millc^. after drilling 

*>u» part of the steel. 

The driver does not mar the lathe cen- 
t«r as would the setscrew of a dog. It 
** neater and more satisfactory in every 

^A mixture of four parts sodium fluor- 
™e and one part pulverized ! 
Sfectivc in destroying ants. 



Aluminum Castings Tested by Weight 

A difficulty in the use of small alumi- 
num castiuEs is that air bubbles, which 
d on ihe inside, greatly 




Weight 



reduce the strength of ihe finished part. 
A factory which uses a great many such 
castings employs the balance illustrated 
for determining whether a casting is free 
from air bubbles or not. The balance is 
first adjusted so that the weight of a 
perfect casting is just sufficient to tip 
the beam, while a defective casting con- 
taining an air hole is too light to do &o. 
The method is quite rapid, and sufficiently 
accurate to give reliable results. — ^John 
Edwin Hogg. Los Angeles. Calif. 



Tight Rivets in Blind Holes 



oftei 



1 tedi 



ng of a plate to a body is 

ous job. The sketch shows 

be fas- 




tened securely 
blind hole. Before the 
rivet is inserted a 
hole is bored m its 
end, and a steel bill 
dropped into the blind 
hole. When ihe nxet 
head is hammered th 
ball is forced into tl 
hole in the rivet i\ 
panding the latter and 
sealing it firmly. 



Compressed Air Cleans Tobacco Pipe 
An easy way to clean a pipe is to hold 
the end of the pipe stem against the valve 
of a compressed-air tube, such as is to 
be found in nearly every garage. When 
one is on the road in a car, the v 
one of the tires may be used for the same 
purpose, — Robert C, Koox, Rogers, . 
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Worn Shim Made "Good m New" 

Many a fine shirt is discarded when the 
usual method of careful patching has 
failed to mend the holes worn by the 
edf;es of the collar, without 




Li Kit Attention on tbi 



I'lfiitily. To avoid this waste, lay the shirt 
out (iat on ii board, bosom up, and 
smooth out the front. Using a rule, mark 
a line with a pencil, or marking chalk, 
thus: 

Stiirtintr from the shoulder strap, mark 
straight down the front of the shirt, about 
1 in. in from the »rmho1e scam, on both 
sides of the shirt, following the stripe of 
the cloth, if any. If t!ic cloth is plain, 
follow the weave. Then make a mark 
on the bosom, on both sides, parallel with 
the front of the collar band and the front 
tdgc of the shoulder strap; this mark 
should be about % in. below tlic_ worn 
pbiccs in the bosom, to allow for hem- 
ming. 
' Next rip the front seam of the shoulder 
straj) and the front scam of the collar 
band. Cut ;ilnn(,' iht lints madt on both 
i rif the sliirt front, from 



of Ihi.' 



1 nil 1 



shoulder strap. 



Also cut across the bosom, about % 
aliovf thi- mark. k-.-iviii(,' this Vi in. tor 
seamintr in. The torn part of the gar- 
niint has now In-cn entirely removed. 
Move up the whole front of the garment. 
until the lines across the front come to 
the collar band and the shoulder straps; 
with the sewing machine run up the long 
seams on either side of the garment, tak- 
ing care that the Imtloii hfdes match the 
buttons down llie front. Then baste the 
upper ends of the bosom into the collar 
band and shoulder straps. If desired for 
the sake of appearance, the lower ends 
of the garment may be evened off, so that 



there will be no difference id the length 
of the front and sides. The long seams 
at the sides, being under the vest, do not 
show, and the garment has all the ap- 
pearance of being new. — M. V. Tessier, 
Xyack, N. Y. 



Pa0 Form Chimney-Pipe Hole 

A metal-lined stovepipe inlet for a brick 
chimney is provided by placing an ofdi- 
pary straight-sided tin pail of the proper 
diameter in the flue wall at a convenient 
point. After the bottom and bail have 
been removed, the pail is set in the chim- 
ney with its top flush with the outside 
surface of the wall. When the inlet is 
not occupied by a stovepipe, as often is 
the case in warm weather, it can be closed 
with the lid of the pail. — L. M. Jordan, 
Wallace. Ala. 



Splice for Surveyors' Tiqw 

To repair temporarily a surveyor's 
chain, or a tape broken during the prog- 
ress of work in the field, cut from a soft- 
wood sapling, a piece about 6 in. long and 
% in. in diameter. Split this piece on a 
diameter, place the two broken ends in the 
split, and wrap the whole tightly in tough, 
small cord. Then place the splice in water 
for about IS minutes. It will take much 
more than the usual pull on a chain to 
cause the broken ends to part. — Richard 
F. Lufkin, Charleston, W. Va. 



Homemade Buggy-1^ Fuller 

e puller, useful for removing steel 
buRgy wheels, can be made 
^ ' axle. Cut the 

from the ends: 
and split with 
a hacksaw for 5 
in. Cut off part of 
one of the sides 
thus formed; 
forge the other 
one over, and cut 
it entirely off as 
shown. Drill holes 
and run in a sta- 
ple made of stout 
iron rod; rivet the ends on the opposite 
side. The tool will work well on either 
'^'^KBy or wagon tires. The tire is of 
course gripped between the forged lip 
and the sawed-off end, and the other end 
of the tool forms a lever for working off 
the tire. 




I 



Some Modern Methods in Live-Stock Corral Constructions 

By H. a. shearer 




pENS and lanes to control hogs cattle 
* ani] horses must conform to the old 
epecificalions, "hog-tiRht. horse high and 
btiIl*stronK." Modern requirements also 
demand convenience and labor-saving 
features as well as safety for man and 
beast, 

The drawing shows some of the latest 
and most approved methods of laying 
out tile corrals, lanes, and cross lanes; 
also method* of constructing the fences 
and gates to hold ihe animals in their 
respective pens, and to facilitate their 
removal to or from the loading chutes, 
or other places of transfer. 

Valuable animals must be securely con- 
trolled, but they must also be gently 
handled. The present high value of 
domestic animals fully warrants the nec- 
tssary outlay, and a satisfactory profit is 



almost certain if the construction cost is 
proportional to the amount of business 
transacted. 

Referring to the illustrations, Fig. 1 
gives suggestions in regard to layout 
of Ihe pens and alleys, together with the 
system whereby one pair of gates is made 
to control the animals both in the pens 
and in the alleys. The detail drawing, 
Fig. 2, shows how the corral fences are 
built of heavy posts with boards running 
horizontally. 

Figure 3 shows a heel-strap hinge, with 
the eye at the corner. This hinge is used 
on lane gates that open back against the 
fence. Fig. 4 is the same kind of box- 
strap hinge, except that the eye is made 
opposite the center line so the gate will 
swing both ways, to open or close cither 
a pen or lane as illustrated in Fig. 1. Figs. 
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5 and 6 show ihc upper and lower gale 
hinges, the former made of two heavy 
eyebolts linked together. Fig. 7 shows 
the conslruction of the heavy ^ates/ and 
the way they are hiuiu and fastened — 
also a very satisfactory type of fastener. 
Fig, 8 is a safety button that prevents 



snoopy cattle or mischievous colts 1 
lifting the hook wiih their nosea 
tongues. The button han^s from a I 
directly over the staple, as shown. T 
easily pushed aside when the aiteot 
wants to open the gate, I 
operated by the animals. 




Front-Axle Stand for Automobiles 



The front axle 
of a car may often 
he supported 
more satisfacto- 
rily than on an 
ordinary jack, by 
the use of a prop 
made from a sec- 
n of an old 
rear-axle housing. 
cut off to include 
half of the en- 
larged, or centra), 



To Dzap Medicine into the Eye 
When it is necessary to drop medicine 
into the eyes unaided, this method has 
been found satisfactory: Slipping a cord 
through the supporting prop of a stand 
mirror, fasten the cord from one end of 
the bedstead to the other, so that the 
mirror hangs face down over the bed. 
By lying on rhe bed underneath the mir- 
ror, it is possible to drop the medicine 
into the eyes without diiliculty. 

k Keeping Electric Soldering Irons 
Ready for Use 
To prevent an electric soldering iron 
rom overheating while not in use. and at 
keep it at the right temper- 
ature for work 
whenever needed, 
a resistance coil 
and a switch 
should be in- 
stalled, as indi- 
cated in the 
sketch. When ihe 
iron is being used, 
the switch is 
closed, cutting 
out the coil, and 
permitting a full 
V """'""'■'-' y supply of current 
to reach Ihe tool. 
As the irons vary considerably :n aiic and 
current consumption, no hxed rule can be 





given as to the amount of resistance fl 
essary, but this can be easily asccrui 
by experiment. Iron or nickel-silver y _ _ 
is suitable for the coil. — Van Allen Ly- 
man, Balboa, C. Z. 

Combined Gauge and Safety Valve 



This 



ketch shows a combined pressure 
r and safety valve, suitable (or in- 
n on steam boilers, air tanks, and 
ystems- Strong metal should be 
used for the cylinder, but the 
upper shell can be made from 
wood, iron, or any other 
material that is available. The 
interior of the 
cylinder should 
be smoothed in a 
lathe, so that the 
piston will fit per- 
fectly in all posi- 
tions. If the area 
of the lower end 
of the piston is I 
sq. in., and if the 
rod and its at- 
tached weight 
have a comhmed 
weight of 75 lb., it 
will require a 
pressure of 75 lb, 
nder the piston to ral«e 
the rod to a point where ihe arrow will 
rest on the 7S-lb. mark of the Kale. 
When the pressure reaches 90-lb,, the 
IS-lb. weight will be lifted by the rod, 
while Ihe 30-lb. weight will be added to 
Ihe load when the pressure reaches 1 
lb. In case the pressure excccdi IT* 
the piston will be forced past the C 
holes, and held there until the pK 
falls below that point. If the area 4 
end of the piston is doubled, ihc \ 
should be twice as heavy to indiea 
same prcssnre, .^^^ 

The device can be constmcied tu S^OW 
larger or smaller increases in pressure 
by varj'ing the siie of the pinion and 
weights. The cover should hold the rod 
firmly in an upright position, as (ilhcrwlse 
Ihc piston may stick in the cylinder.— 
James E. Noble, Portsmouth. Oiit„ Can. 
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Delivery by Toy Wagon 

Discovering that patrons were buying 
bulky articles, such as potat.>e5 and flour, 
from stores having delivery systems, the 
proprietor of a "cash- 
sod-carry" grocery pur- 
chased a number of toy 
wagons, and placed them 
«t the disposal o! 
bis customers, who use 
them in taking home 
iteavy and unwieldy 
■packages. The wagons 
are placed near the door 
of the store, and on each 
is painted this informa- 
tion: "Use me when 
you need me, but bring 
me back." A small 
charge is made when the 
vehicles are not re- 
turned promptly, but 
none under other cir- 
cumstances. The plan 
has proved ([uite popu- 
lar with I 



Canvas Shoes for the Parmer 

In wet weather, when a farmer, or any 
other outside worker, finds it necessary 
to make a short visit into the house — for 
instance, to answer the telephone — a pair 
of canvas sacks will be found v. __ 
venient. These can be made to go easily 
over the shoes, with rubber bands at the 
top to prevent their slipping down. 

The sacks can be kept clean, outside 
the house, and will prevent dirt from be- 
ing left in the house. 



Jig Makes Drill Self-OiUng 

Having a number of pieces to be drilled, 
similar to the one illustrated, 1 made a 

- jig of such design 

that the point of 
the drill, on lubri- 
cating one piece 
of work, lakes up 
oil, to be used in 
drilling the next 
piece, from a cup 



Spring Lock Used on Sliding Door 

Usually applied only to swinging doors, 
a spring lock may be fitted to rolling or 
sliding doors, such as used on barns and 





built 



the jig. 



It takes 1 

to remove and in- 
sert the work than 
ordinary jig of this type, 
And (he work of oiling the drill is saved, 
besides insuring that the drill will always 
Jie lubricated as long as the cup holds oil. 



In locking, the lalch is operated from the 
outside by a wing nut, on a pivot bolt at 
about the center of the lever. When the 
latch end is lowered so as to catch, the 
other end rises, permitting the bolt of 
the lock to engage in the notch provided 
for it, and locking the door, h coil spring 
pulls the lock end of the lever down the 
instant the kev turns back the bolt of 
ihe lock, thus freeing the latch and per- 
mitting the door to be opened, — Alva H. 
Pulver, Sodus, N. Y. 

Holding Square Wire in Chuck 
When a small square shank, or piece 
of square wire, is to be gripped in a lathe 
chuck for turning, and it is necessary to 
use a three-jaw universal chuck, a very 
handy kink is to wind some copper or 
brass wire around the square metal. The 
three-jaw chuck will take a grip around 
Ihe wire which, although it may not hold 
the square section absolutely concentric, 
will center it with sufficient accuracy for 
most purposes. — J. F. Brennan, Kingston, 
Jamaica. 
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Movable Pen Makes Available Presfa 
Feeding Ground for Young Stock 
liy providing- a light rtinway with an 
' ' "■ discarded 




SI0WI7 



buggy or wagon, fresh portions of pas- 
ture ground may be utilized for pigs, or 
other animals, wilh little inconvenience. 
The top members of the runway frame are 
extended at one end lo form handles, by 
which that end may be easily lifted. They 
are shaped to fit the hands comfortably. 
Simps of liglit-gauge iron may be used to 
hold the axle to the opposite end of the 
frame, it being fastened just high enough 
to keep the bottom of the frame off the 
ground. The runway itself may be cov- 
ered with wire netting, or may be made 
in any way to suit the owner. It is a 
matter of only a few minutes to lift the 
runway by the handles and push it ahead 
to some fresh place, without disturbing 
the animals while the move is being made. 



Invisible House Chimney 



The drawing 
shows how a 
chimney may be 
jilaced in a house, 
so that ii does not 
protrude in any of 
the rooms, thus 
eliminating objec- 
tionable extra cor- 



To Test a Job of Door Hanging 
A good lest to apply lo a door after it 
13 hang is to close all doors .ind windows 
in (he room on the other side, and then 
to sl.im shut Ihe door to bt tested. If 
„■ door refuses to close with a bang, 
pinj; to the cushion of air, bul can then 
\ closed easily by a slow, gentle pres- 




sure of the hand, it is a fairly sttre linfl: 
cation ihat it has been hung in a skillfal 
manner. — Willis E. Berg, Berkeley. Calif. 

Carbon Tetrachloride Cleans Goggles 
Machinists, mechanics, airmen, and 
thcrs who wear goggles, are often both- 
red by grease collecting on the lentee. 
asolme does not clean it oS perfc^ly, 
>e(.ause (his liquid ilsclf has a tendency 
u iea\e a greasy residue on glass, Car- 
lun tetrachloride, a grease solvent, re- 
ry trace instantly. 

Clothespin as Insulating Pliera 
\n ordinary wooden clothespin will 
tene as insulating pliers when automo- 
bilt spark plugs are tested. A detached 
spark-plug wire is pushed into the slot in 
Ihe pin. The end of the wire can then 
be held close to the spark-plug binding 
post without danger of shock. — A. D. 
Bonfils. New York City. 

Broken-Tap Extractor 

A simple device for removing taps from 
material in which they have been broken 
off is made by 
bending a piece 
of drill rod into a 
"U." The ends of 
the rod are placcii 
in opposite Bntcs 
of the tap, and a 
monkey wrench, 
fitted on the pro- 
jecting portion ol 
the "U." ■ 
ployed to lam 
the -imbedded 
tool. To facilitate the operation, stnall 
cuttings should be removed with an air 
blast or a magnetized rod, and oil shoald_ 
be squirted around the 




Hints for Home Builders I 



The folloi 
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> of its heating 



tnalces heal, but the 
chamber. 

If your purse is slim, rcmerober that 
every cubic foot you build costs just so 
much to build, clean, and heat. 

The cost of a servant's wage and keep 
for one year will buy many labor-saving 
devices for the home. 

Figure out what the spare room costs 
to build, heat, and clean — lo furnish, lo 
insure, and to pay taxes on : then figure 
how often it will be used — you may 
build it! 

Keep something in hand for the 
erountls around ihe house; the setting 
Sas a lot to do with the appearance of a 
house. — H. E, Lloyd Owen, Port Arthur, 
<^tario. 

Paper Plate under Paint Can 
A paper plate, of the sort used for pic- 
nics and for holding small pies, can be 
put under a paint can to prevent Ihe drip- 
pings from soiling the floor. What paint 
does escape down the sides of the can, 
serves to keep Ihe plate in place when the 
can is picked up. This use of paper 
plates has been found especially handy 
with paint pots used for "touching up" 
automobile bodies. — Jas. VV. Cotlrell, 
Hatnmonton, N. J. 

Bellows for Cleaning Furnace 

To clean out the furnace, between the 

inside walls, I used a J-ft. piece of garden 

^^__^^^^_^^^ hose, placing it on 

I ^ • the end of a small 

■^■^^^^^ The hose 

^^^^^^^^^^^^^^^ can be pushed 

^^^V ^^^^ \ »ll the nooks and 

WKm ^^^ 1 comers while an 

Mf ^S^^^'^ assistant operates 

1^^^^^ I Ihe bellows. The 

idea may help the 

many who know no other way of doing 

this work than with wires and brushes. — 

Geo. Veldman. Grand Rapids, Mich. 

Enforcing Careful Driving at Corners 

To discourage fast automobile driving 
around dang»rous curves in the vicinity 
of country towns, the following method 
may be found efTective: Pile cinders, 
■bout 1 ft. high, all the way across the 
ned. This pile should be about IS ft. 
from the curve, so that in slowing down 
Wr the bumps the driver slackeiis the 



\\Ut ti 

■ j>eed 
HSick. 



Telephone Generator for Electrical 
Testing on Automobiles 




.eed at which he takes ihe turr 
lick. Ocean Springs, Miss. 



shown very cheap and useful. It consists 
of a telephone generator, or magneto, 
which develops alternating current at 
about 100 volts, connected to a bell-ring- 
ing transformer, which transforms the 
100-volt current to three, five, and eight 
volts. I have thus four different ten- 
sions which can be used when required. 
For testing insulation and locating short 
circuits. I use the 100 volts direct, com- 
pleting the circuit with the fingers. That 
is, instead of connecting both wires to the 
leads of the instrument, I hold one wire 
in the hand and press the finger on ihe 
lead; a very slight current can thus be 
felt. For testing bells, low-tension coils. 
etc., either the three, five, or eight-volt 
current is used. 

The magneto is fastened inside of a 
wooden box, and the tr.insformer on the 
cover. Connections between the magneto 
and transformer are made on the inside, 
all terminals having a lead outside for 
connection. A leather strap is fastened 
to the box for carrying. — Jos, Magis, Ouf- 
fet, Belgium. 

Sawdust for Plugging Holes 
When it is found desirable to use an 
old board, the following method may be 
employed to fill up nail holes in its sur- 
face: Saw a small piece off the end lo 
gel a supply of sawdust from the same 
board. Mix the sawdust with a little 
giue, and fill in the holes with ihe mix- 
lure. When dry. sandpaper the 1 
down even, and it will be almost impos- 
sible lo find where the holes were. — John 
Madlena, Standard, 111. 
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Homemade Garden Tools 

From odds and ends readily available 
to almost anyone, substantial and satis- 
factory garden tools are easily made. A 




leaf from an old spring, attached to a 
handle, as shown, makes a good grub hoe 
or a pickax, when the ends have been 
sharpened by filing or grinding. An old 
horseshoe, sharpened at the heels and at- 
tached to a handle, makes a good culti- 
vator. The row marker illustrated ts 
made from a lath, nailed to a broom 
handle, and a few clothespins. — C. A. 
Black, Jr., Hightstown, N. J. 

AdjuBUble Auto Trouble Lamp 
A handy detachable trouble lamp for 
automobiles can be made from a dis- 
carded electric headlight and a clamp of 




the type illustrated. The headlight bracket 
IK attached to the clamp by a small bolt 
that is passed through holes of suitable 
size in both pieces. This provides a joint 
which permits the position of the lamp to 
be changed when the device is fastened to 
a fender, or some other part of a car. 
If the car has a grounded electric system, 
one of the wires leading to the light bulb 
is erounded on the lamp, while the sec- 
ond is fitted with a metal clip for attach- 



ing it to a "live" point on the wiriof sy»- 
tcm. With a double-wire system, clips 
should be fastened to the ends of both 
wires. This lamp is very convenient when 
it is necessary to make repairs at night, 
as it can be attached m an instant 
wherever it is needed. 

Driving Hails in Cement 
Cement would be used in many places, 
were it not for the difficulty of driving 
nails into it so that they will hold. If 
clean cinders are mixed with the sand 
and cement, the surface will hold a nail 
almost as solidly as wood. It is suitable 
for fence posts and places for driving 
nails in basements. — A. Handelman, 
Montreal, Que., Can. 

Grain-Bag Holder Protects Bag 

A means for attaching a grain bag to a 
chute without the use of hooks, which 
tear the bag, is 
shown in the ac- »w»*Na 
companying draw- 
ing. A channel, 1 
in. wide and 14 in. 
deep, is cut near 
the bottom of the 
chute. When the 
bag is bound to 
the chute with a 
heavy strap, 
which fits in the channel 
and is buckled tightly, 
can be filled. To removi 
the bag, simply unbuckit 
the strap. If it is desired 
to use a stand holder, a section of 
a chute, provided with a channel, can be 
mounted on legs. 

Street Signs Cheaply Obtained 
Street signs made from old automobile- 
license tags, donated by local car owners, 
are serving satisfactorily in a small mid- 
dle-western town. The reverse sides of 
the tags are painted white, and lettered 
in black. The inexpensive guides are 
nailed to telephone poles at street inter- 
sections. — Mrs. George Katzenmeycr, 
Bowling Green, Ohio. 

OA lai^ spring cotter may be converted 
into a serviceable pair of tweezers by 
grinding the open end to a point. Before 
grinding, wrap the cotter with a strioE 
near the eye, tight enough to close the 
open end. 
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Blind Holes. Tight Rivets In 3503 
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Hose 3460 
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Boilers. Slow-Steaming. Auxiliary Draft 

for 8328 

Bolt Clipper 8471 

Bolt-Hole Gauge 3469 

Bolt to Fit Any Door 3318 
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Bright Automobile Hood. To Keep 8459 

Broken Tap Extractor 3508 

Brush. Wire. Cleans Metal for Soldering 3489 
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Brushes. Artists. How to Keep 3431 

Bucket Makes Chimney-Pipe Hole 3504 
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Buggy Tire Puller 3504 
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Building a Livestock Corral 3505 
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Bulletin Board. Newspaper 3397 
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Burette. Dust Protector for 3389 
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Burning Garbage In the Stove 8477 
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That Win Not 8336 

Bursting. Air Chamber Prevents Tank 

from 3346 

Bushing. Arbor and Gear Press 3485 
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Button, Automobile Horn. Mounting for 3483 
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Caliper. Automatic. Shows Oversize 8379 

Calipering and Boring Segments 8425 

Calks, Horseshoe Toe. Repairing Broken 

Gears with 8839 

Calcimine. How to Make Whitewash.... 8439 
Camera Bellows. Detecting Pinholes In.. 8373 

Can. Ash, as Fire Extinguisher 8600 

Can. Paint. Paper Plate under 8509 

Can. Water. Grindstone 8457 

Candle Lighted Electrically 8488 

Canvas Shoes for the Farmer 8507 

Cap for Deflating Inner Tubes 3369 

Car, Garage Door Closed by Passage of. 8365 

Car, Light, Turntable for 8310 

Car. Sliding Garage Door opened by.... 8378 
Carbon Remover. Atomizer Injects In 

Cylinders 8485 

Carbon. Removing, with Wire Brush... 3426 
Carbon. Steam Prevents, In Gas Engines 8380 
Carbon Tetrachloride Cleans Goggles... 8508 
Card Holder. Shop, of Simple Construe* 

tlon 8818 

Card. Show Drying Rack SiOt 

Carpenter's Square. Laying Cut a Regn- __ 

lar Hexagon with SSf4 
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Cast IroD, Soldering 31S3 

CasUnn. Aluminum. Testing by Weight 3G01 

CtLBlt. PlaMt«r. A Flnlah Cor S3B1 

Catlla. Pevder for 3SS0 

Cattle. Holder for DehornlnK 347? 

Celluloid StralBhtedge. Truing a 33ZT 

Ceraent Blocks. Imitating In Form Work 3362 

Cement. Driving Nalla In 3GI0 

Cement. Rubber. Msklne 349S 

Center, Lalbe. for 8 malt Work 3*63 

Center, Ijithe. Lubricated 3471 

Centorlns Oauge, Carpenter's 3400 

CenlerlnK Work. Steel Ball Alda In 33ZS 

Centers In Rods. Tool Cor DrltUne 34E9 

Chain Atlachrnent Helps tn Plowing 334S 

Chain Paddle. Water Motor 3196 

Chain, Surveyor's, Splice for 3B04 

Chains Pull Tires from Rims S4BT 

Chains, Truck, Exhaust Keeps Clean... 3464 

Chair Seats of Paper 3490 

Chalk Holder Made from Cartridge 3483 

Chalk Impression, En graved Work Trans- 

terred by 3313 

Charging Storage Batteries, Blectrolylic 

Rectimir for S41T 

Charts Insure Correct Meter Readings.. 3380 

Chassis PraniOH, Slralghteaing Bent 33EI 

Cheap and Accurate Le--' "" 
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e Street Corner Sic 

Tyi)ewrlter Prevents 1 



iBlng _ 



Bank . 

Chicken Coop Made from Trunk 3 

Chickens, wire Baskets Separate, from 

Incubator 3 

Chimney, Cleaner for 3 

ChlniDer. Draft in. Damper Governor 

Maintains Constant 3 

Cbimney, Increasing Height of While In 



Use 



Chimney, Invisible House. . 

Chimner Loaks. Drip Belt . 

Chimney, Light Globe for Cleaning 

Chimney Pipe Hole Hade from Pall 

Chimney, Sweeping with a Small Tree.. 
Chisel. Cold, Making Round Holes with. 

Chloride. Tin. Removes Rust 

Chuck. Holding Square Wire In 

Chucking Lathe Work. Indicator for 

Chute Hooks Supported on Springs 

Cigar. Notches Take Place ot Cigar Cut- 
ting 

Cinder Pile Slows Down Speeders at 



Corn 



revent Reckless Driving at 



Srcle, Dividing Accurately 3 
rctiit Breaker Stops Motor When Belt 

Orciilar Saw Gummed In Grinder 3 

drcular Work. Double Level far 3 

Clamp Aid9 In Tanning Drilled Holes... 3 
**-mr — Clamping Together a Split Pipe. S 

mn. Kmcrgency Gluing 3 

_._mp, Pneumatic 3 

damping Conoecllng-Rod Bearings In 

Vise 3 

tamps. Sandpaper Prevents Shifting of 3 

leaner, Air, for Tractors 3 

leaner for Chimneys 3 

leaning a Drain with a Stick 3 

leaning Furnace with a Bellows 3 

leaning aiBsB. Steel Wool for 3 

(•anine Goggles with Carbon Tetra- 

(Shlorlde 3 

■ mning Long-Necked Vases 3 

■anlng Metal for Soldering, Wire Brush 
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^for 

fleiBnlng Mol 

Oeanrng'gid Ne^a 



Truck Chains with Ex- 



in 
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k, Light Globe for 

B I •Blots. Tool (or , 

g Tobacco Pipe with Compressed 
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Closet Sanitary, of Vltrlfled-Clay Sewer ■ 

Pipe iti* 1 

Cloth, Wire Screen, Backing for 1436 I 

Clothes Hangers Made from Spools 310S 

Clothes Hangers, Roll tor 3487 

Clothesline, Quick Tightener for 3317 

Clothespin as Insulating pliers JGOR 

Clothespin Makes Reaching Devlc« 3491 

Clothespin. Filers Made from 3391 

Clothespin Used as Vise 3483 

Clothespins, Making a Show-card Dry- 
ing Rack ot 8B0* 

Clutch. A Remedy tor Slipping Cone 3403 

Coal, Stovepipe Radiator Saves 3]tg 

Coaster Wagon Driven by Aulo-Startlng 

Coat Hangers. Rail for '. 34S7 

Coll Springs, Making Oval or Flat 3421 

Coke as a Substitute for Sandpaper 333T 

Cold Chisel. Making Round Holes with.. 34»5 

Cold Drinking-water Tank (or Shop 3433 

Cold. Fruit Trees Protected from 33GG 

Cold. Protecting Auto Engine from 3431 

Cold Weather, Keeping Fuel Oil Liquid 

In - 1)58 

Collapsible Showcard Desk 3474 

Collapsible Window Ventilator 3484 

Coloring Brass (or Laying Out 3331 

Columns. Hollow. Conceal Counterweights 336) 

Columns. Bound, Veneering Large 3494 

Comb Foundation. Economy in Using.-. 81)7 

Comb, To Rule Paper with 3413 

Combination Sawhorse, Desk. Table, and 

Easel 3333 

Combined Gauge and Safety Valve SG08 

Comfortablo Crutch 316) 

Commutator Strips, Mica, Undercutting. 3313 

Commutators, Cleaning 3)9) 

Compass Lead, Making 3340 

Compreaaed Air tor Cleaning Tobacco 

Pipe 1603 

Compression. Restoring Lost )S0O 

Concrete - Column Reinforcement, Ma- 
chine Bends Wire Mesh for S370 

Concrete.DoingConcrete Work In Prees- 

Ing Weather 3440 

Concrete, Driving Nails In )S10 

Concrete, ManhoTe Form. Dlshpan Makes )4)I 

Concrete. Manifold Heated by 1404 

Concrete Reinforcement. Burning Out. .. 8394 
Concrete Structures, Cutting Reinforce- 
ments In )30g 

Concrete Trough That Will Not Burst 

When Frosen )1)< 

Conduit. Making Right-Angle Bends In. )3B8 

Connectlng-Rod Babbitting Fixture )33l 

Con nee ting-Rod Bearings, Clamping In 

Vise .. 1336 

Connections, Electric. Proper Care ot. . . 3441 
Connector, Binding Post Adapted to Cord 

Tips 3)81 

Constant Level tor Filtering 1363 

Cooker. PIreless, How to Make 3406 

Cooking Bracket on Gas Jet 3413 

Cool, Potato Keeps Metal 3495 

Cool Water for Farm Workers )3)4 

Cooler. Air. Water Spray, (or the Shop.. )393 

Cooler. Neat Window 1340 

Cooling Auto Engines with Kxhaust 1498 

Cooling House in Summer 1393 

Coop. Chicken. Made from Trunk 841) 

Copper Aeh Trays. Malting 14ST 

Copper, Soldering. Heated without a 

Torch 3491 

Copper. Soldering, Rest for UBI 

Coppers. Soldering. Electric Keeping 

Beady (or Use 3603 

Cord Tips. Binding Post Adapted to 3331 

Cords. Electric. Proper Care of 1442 

Cords Keep Drawings In Place 1492 

Cords, Telephone. Adapter for 1410 

Corks. Oil Hole Covers Made from 1157 

Corks. Using Old )49> 

Corner Signs, Street. 8510 

Corral, Livestock, Building 3505 

Cot Old, Made Into Creeper )44» 

Cotter Pin Makes Tweeiers IBIO 

Cotter-Pln Puller. An Improved )27E 

Counter, Speed. Old Watch as >4lt 

Counterborlng and Countersinking TooL 

Hand-Operated " 

CounterBhalt, Portable 
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Countersink. Adjustable, on Drill S419 

Counterweights, Hollow Columns Con- 
ceal 8362 

Covers, Oil Hole, Made from Corks 3467 

Cracked Water Jacket, Repairingr 3328 

Cracks in Tools, To Find 3412 

Crane, Half-Ton Travolingr 3303 

Crane Helps in Unboltiner Timbers 3411 

Crankshaft Bearingrs, Uoringr Machine 

for 3498 

Crankshafts. Heavy, Rig for Handling:. . 3312 

Creeper Made from Old Cot 3449 

Cross-Section Paper, Ruling: liincs with. 3342 

Crossed Threads, Restoring? 3309 

Crutch. Comfortable 3366 

Crutch Shoo for Soft Soil 3471 

Cup for Lcakiner Oil at Valve Rod 3458 

Curbing: for Trees from Auto Rim 3394 

Curing: Hams. Quick Method of 3430 

Current Motor. Water 3496 

Curved Surfaces, Piano Adapted for 3456 

Curves. Irregular, Triang:le with 3503 

Cut Easily, Making a Punch 3319 

Cutter, Bolt 3471 

Cutter, Hand, for Thin Washers 3431 

Cutter. Milling. Adjustable 3444 

Cutter, Washer, Made from Tubing 3449 

Cutting Aluminum 3452 

Cutting Pins in the Shaper 3356 

Cutting Wire Cable, Fixture for 3335 

Cyclometer Measures Mountain Trails.. 3482 

Cylinder Heads, Handles for Lifting. . . . 3473 

Dam. Small, Tile Gate for 3438 

Damper Governor Maintains Constant 

Draft in Chimney 3464 

Damper. Stove, as Grain-Bag Filler 3397 

Doadboat Scale, Small, Making a 3361 

Decimal-Equivalent Tables, Reading 3349 

Decorating, Spraying Removes Old Wall 
Paner . . . . ... 3419 

Deflating Inner Tubes, Cap for '. 3359 

Dehorning Cattle, Holder for 3477 

Delivery by Toy Wagon 3507 

Derrick, Detachable Boom Converts Pile 

Driver into 3386 

Designing and Making a Speedster Body 

for the Old Automobile 3324 

Desk, Collapsible Show-Card 3 174 

Desk Drawer Lock 3484 

Desk, Office, Drawing Board for 3458 

Desk, Table, Easel, and Sawhorse Com- 
bination 3363 

Detector, Ground, for Light and Power 

Circuits 3367 

Developing, Box for. Motion - Picture 

Films 3382 

Device for Rapid Multiplication and Di- 
vision 3345 

Device for Rolling a Barrel 3351 

Dictatlng-Machinc Records, New, Mak- 
ing from Old Records and Shavings. . 3360 
Dining Table. Automobile WMndshield as 3460 

Dirt. Protecting Painted Walls from 3335 

DlRconraging Automobile Thieves 3489 

Disk Reamer, Rotating 3426 

Display Rack, Novel Stockroom 3350 

Display, Tire Hung on Chains for 3442 

Display Windows, Preventing Frost on. 3475 
Ditching and Grading, Level and 

Straightedge Tool for 3467 

Dividing a Small Circle Accurately 3463 

Dog, Lathe. Automatic Quick-Acting. . . . 3373 

Dogs, Lathe. Driver for Small 3503 

Door. Bolt to Fit Any 3313 

Door, Flour Bin on Cupboard 3378 

Door. Garage, Closed by Pas.sago of Car. 3355 

Door. Guide for Sawing Bottom of 3333 

Door, Hanging. To Test 3508 

Door Knobs. Spring Washer for 3399 

Door, Screen, Spokes Form Brace 3393 

Door, Screen, Substitute for 3371 

Door, Sliding Garage. Opened by Car 3372 

Door. Sliding. Spring Lock for 3507 

Doors and Gates. Hinge for Heavy 3365 

Doors. Template Aids in Hanging 3305 

Dotted Linen. Tracing Wheel Rules 3332 

Double Level for Circular Work 3468 

Draft. Auxiliary, for Slow- Steaming 

Boilers S828 

Draft In Chimney. Damper Ctovemor 
ICatnUlns ConsUnt S464 



Draft Shield for Bunsen Burner 3821 

Drafting Board, Cords Keep Drawings 

on 3492 

Drafting Board for Office Desk 3468 

Draftsman's Lamp Bracket 3493 

Draftsman's Triangle with Irregular 

Curves 3603 

Draftsmen, Convenient Triangle for. . . . 3366 

Drain, Cleaning with a Stick 3469 

Draining the Radiator Made Basy 3337 

Drawer. Filing Case, Bumper for 3465 

Drawer Lock. Desk 3484 

Drawing Board for Office Desk 3468 

Drawing Brass Tubing 3425 

Drawing Centerless Circle Arcs 3402 

Drawing Ellipse with Steel Square 3468 

Drawing, Perspective, Swinging Rule an 

Aid In 8306 

Drawings and Tracings, Waterproofing. 8826 

Drawings Kept in Place with Cords 3493 

Drawings, Opera Glasses Reduce or En- 
large 8433 

Drill. Adjustable Countersink on 3419 

Drill for Fiber and Soft Metals 3435 

Drill. Hand, as Speed Counter 3396 

Drill Press, Boring in 3361 

Drill-Press Feed Rack. Repairing 3348 

Drill Press. Keyway Cutting with 3323 

Drill Press, Movable Table for 3323 

Drill Press, Turning Brake Drums in... 3313 

Drill. Ratchet, and Old Man 3449 

Drill Vise. Simple 3340 

Drilled Holes, Clamp Aids in Tapping... 8347 

Drilling a Curved Hole 3399 

Drilling Angular Work 8450 

Drilling Centers in Rods. Tool for 3469 

Drilling in Lathe. Power Feed for 3309 

Drilling, Overhead, Simple Rig Helps... 3311 
Drilling, Pinning Sleeve to Shaft with- 
out 3831 

Drilling, Rock, Pump for Cleaning Out 

Holes 3448 

Drills, Small, Reducing Breakage of 8341 

Drinking Fountain for Bees 3497 

Drinking Water for Bees 3497 

Drinking Water Tank. Cold, for Shop... 3463 

Driver for Small Lathe Dogs 3503 

Driver, Pile. Improvised Hand 3410 

Driveway, Root Cellar under 3332 

Driving Glaziers* Points 3360 

Driving Nails in Cement 3510 

Droplights. Simple Method of Adjusting 3437 

Dropping Medicine into the Eye 3506 

Drying Rack, Show-Card 3602 

Drying Straw Hat, Clamp for 3430 

Dust Protector for Burette 3389 

Earth, Wet, Aids for Working Binders In 3462 
Easel. Desk, Table and Sawhorse, Com- 
bination 3863 

Eaves Trough Repaired with Roofing 

Paper 3473 

Economy In Using Comb Foundation 3327 

Egg Beater. Mixing Paints with an 3387 

Electric. An, Induction Water Heater... 3890 

Electric Appliances. Proper Care of 3442 

Electric Fan Displays Sign 3493 

Electric Heater. Variable, for Three- 
Wire Circuit 3308 

Electric-Lamp Radiator Heater 8847 

Electric I-iamp. Reflector and Guard for. 3490 

Electric-Lamp Shade, Adjustable 3353 

Electric Soldering Irons, Keeping Ready 

for TTse 8506 

Electrically Lighted Fixture Keeps Sol- 
dering Bit Hot 8837 

Electricity for Lighting a Candle 3488 

Elevator Sign. Timesaving 3414 

Ellipse, Drawing, with Steel Square 3468 

Emergency Babbitt Ladle 3338 

Emergency Lap. An 3365 

Emergency Pipe Joint 3356 

Emergency Typewriter Repair 3315 

Emery Wheels. Dressing 3309 

End Gate, Wagon. Lock for 346S 

Engine, Auto, Cooling with Exhaust.... 3496 
Engine, Automobile, Protecting from 

Cold S4n 

Engine Bearings. Babblttlnir Steam 34 

Engine Cooling, Hose Clamp Limits 33'4i 

Bnglne Exhaust Carried tnrough Fur- 
nace Pipe 3399 
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Snsine Exhaust Heats Mill 3454 

Engine Exhaust Heats Tank 34t0 

Engine Exhaust Provides Sand Blast... 3463 

Engine Manifolds, Auto, Replacing..... 3497 
Engrine, Removingr a "Frozen" Valve 

Stem 3373 

Bnerine, Restoring? Compression in Auto 3500 

Engine, Soft Heads on Piston Pin 3432 

Engines, Steam Prevents Carbon in Gas. 3380 
Engraved Worlc Transferred by Chalk 

Impression 3322 

Entering Small Screws in Awkward 

Places 3327 

Envelopes, Examining for Inclosurod. . . 3461 

Eraser. Steel Wool, for Ink Lines 3377 

Etching Glass with Acid Fumes 3324 

Evaporation of Alcohol Limited bv Oil.. 3482 

Examining Boat Propeller with Mirror. . 3465 

Examining Envelopes for Inclosures. . . . 3461 

Exhaust Cools Auto Engine 3496 

Exhaust. Engine, Carried through Fur- 
nace Pipe 3320 

Exhaust, Gas-Engine, Rids Building of 

Rats 3377 

Exhaust Gas Heats Mill 3454 

Exhaust Keeps Truck Chains Clean 3464 

Extension Handles on Petcocks 3491 

Extension Lamp, Guard and Reflector 

for 3490 

Extinguisher, Ash Can as Fire 3500 

Extractor, Broken Tap 3508 

Eyes, Dropping Medicine into 3506 

Eyes, Jig for Bending, in Wire 3376 

Faceplate for Multiple-Thread Cutting. .3347 

Faceplate Screw, Rapidly Actuated 3317 

Fan, Electric, Displays Sign 3493 

Farm Footbridges 3458 

Farm Gate, Stock-Proof 3474 

Farm, Narrow Gate Useful on 3307 

Farm Sign, Wind- Propelled 3456 

Farmer, Canvas Shoes for the 3507 

Faucet, Protecting, on Gasoline Pump.. 3388 

Feather, Inserting Tight Key or 3306 

Feed Nut. Readjusting a Worn 3360 

Feed Rack, Repairing Drill Press 3348 

Feeder for Cattle 3350 

Fence, Opening in. Prevents Accidents.. 3402 

Fence, Poultry, Low-Cost 3305 

Fence. Wire. Horizontal Brace for 3466 

Fender for Plow Turns Under Trash 8497 

Fiber, Drill for 3435 

Fiber Handles for Hammers 3423 

Fiber Pliers for Electricians 8387 

Filing a Round File That will Not Stick 3422 

Filing Bevels. Vise Attachment for 3400 

Filing Case Bumper 3465 

Filing Holes in Rubber 8471 

Filing Metal Pieces Thinner 3392 

Filing, Ripsaw, Irregular 3409 

Filing Small Screws 3333 

Filing Solder 3501 

Filler, Grain-Bag, Stove Damper as 3397 

Filling Silo. Lowe Wagon for 3482 

Film. Protection for. While Scraping... 3419 
Films, Box for Developing Motion-Pic- 
ture 3382 

Filter, Air, for Tractors 8488 

Filter Clarifies Ditch Water 3423 

Filtering, Constant Level for 3366 

Filtering Oil. Felt Hat for 3431 

Fire Extinguisher, Ammonia as 3366 

Fire Extinguisher. Ash Can as 3500 

Fireless Cooker, How to Make 3406 

Fireplace, Hiding. In Summer 3424 

Fixture, Electrically Lighted, Keeps Sol- 
dering Bit Hot 3337 

Fixture for Cutting Wire Cable 3335 

Fixture for Holding Rough Work in 

Vise 3449 

Fixture for Holding Tapered Work in 

Shaper 8438 

Fixture for. Splitting Round Rubber 3342 

Fixture for Swaging Rawhide Pins 8354 

Flame, Hot, Without Air Blast 3392 

Flame, Improving, of Small Torch 3416 

Flanges on Thin Tubes, Turning 8470 

Float, Paraffin Repairs Leaks In 3418 

Floor, Automobile, Auxiliary Battery 

Under S486 

'loor. Automobile, Saved by Old License 

Plates S476 



Flour Bin on Cupboard Door 3378 

Flux, Brazing. Container for 3424 

Flux, Soldering, Spreader 3445 

Folding ScaflTolding Support 3333 

Foliage, Tomato, as Insect Killer 3487 

Food Chopper Clamps, Preventing Slip- 
ping of 3492 

Foot-Power Shaper, Homemade 3364 

Footbridges, Farm 3458 

Forge, Gas-Fired 3357 

Forge Made from Old Sink 3326 

Form, Concrete Manhole Dishpan Makes 3411 
Form Work, Imitating Cement Blocks in 3352 

Forming and Bending, Wood 3421 

Fountain, Drinking, for Bees 3497 

Frame, Wire-Fence, for Snow Houses... 3344 

Freezing, Preventing Pump from 3430 

Friction Wheel, Internal, Gives High 

Speed Reduction 3338 

Front Axle Stand for Autos 3500 

Frost on Show Windows, Preventing. . . . 3475 
Frozen, Concrete Trough That will Not 

Burst When 3336 

Fruit, Growing Strawberries in Barrel.. 3398 

Fruit-Picking Ladder Wagon 3455 

Fruit Press Made from a Jack 3385 

Fruit Trees Protected from Cold 3355 

Fuel Oil. Keeping Liquid in Cold Weather 3358 

Fuel Tank on Truck, Lock for 3325 

Full-Floating Rear Axles, Wheel Puller 

for 3335 

Funnel Spout for Oilcan 3419 

Funnel With Breather Tubes 3414 

Furnace, Cleaning with a Bellows 3503 

Furnace, Gas Water Heater as Auxiliary 

to 3452 

Furnace Keeps House Cool in Summer.. 3396 
Furnace Pipe, Engine Exhaust Carried 

through 3320 

Furrowing Pole, Stout Point for 3313 

Garage Anvil, Special 3357 

Garage Door Closed by Passage of Car. . 3355 

Garage Door, Sliding, Opened by Car. . . . 3372 

Garage, Electric-Lighting System for... 3446 

Garage Floor as Trouble Guide 3401 

Garage, Folding Runway 3387 

Garage Light, White Paint Improves... 3320 

Garage, Moving with Tractor 3455 

Garage or Shop, Trash Box for 3333 

Garage. Radiator Heater for 3444 

Garbage, Burning in the Stove 3477 

Garbage Incinerator for Stove 3477 

Garden Hose, Blowout Patches Made 

from 3460 

Garden Tools, Homemade 3510 

Garment Hangers, Rail for 3487 

Garter Studs Make Instrument Feet.... 3331 

Gas-Engine Valves, Truing Up 3365 

Gas-Fired Forge 3357 

Gas Jet, Cooking Bracket on 3486 

Gas Pipe, To Find Leaks In 3331 

Gases. Exhaust, Clean Motor Truck 

Chains 3464 

Gasoline — Feed Pipe, Auxiliary Petcock 

Aids in Cleaning 3311 

Gasoline for Leaky Inner Tubes 3316 

Gasoline Torch, Self-Lighting 3320 

Gasoline Vapor, Blasting with 3301 

Gate, Farm, Works on Wheel 3450 

Gate Hinge, Wagon Axle Used as 3487 

Gate Latch, Iron Ring 3336 

Gate, Narrow, Useful on Farm 3307 

Gate, Stock-Proof Farm 3474 

Gate, Tile, for Small Dam 3438 

Gate, Wagon End, Lock for 3465 

Gates, Heavy Doors and Hinge for 3365 

Gauge and Safety Valve, Combined 3506 

Gauge, Bolt-Hole 3469 

Gauge, Carpenter's Centering 3400 

Gauge for Composition Shingles 3439 

Gauge for Gear Setting 3410 

Gauge for Setting Lathe Tool 3308 

Gauge Glass, Locomotive, Steadying the 

Water In 3315 

Gauge, Spring, for Lathe Screw Cutting. 3473 
Gauge, Tire, Attached to Hose Connec- 
tion 8436 

Gear, Bushing and Arbor Press 3485 

Gear, Low, Auto, Repair for 3502 

Gear Puller, Iron Pipe bm 8865 

Gear Betttnff, Gauffo tor 841' 
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Gear, Taking Up backlash in a 8374 

Gears, Broken, Repairing: with Horse- 
shoe Toe Calks 3339 

Gears, Rawhide. Storing and Running.. 3320 

Generator, An Oil-Gas 3330 

Generator, Telephone, for Automobile 

Testing 3509 

Glass, Cleaning, Steel Wool for 3477 

Glass, Etching with Acid Fumes 3324 

Glass Windows, Stain for 3485 

Glasses, Opera, Reduce or Enlarge Draw- 
ings 3433 

Glaziers' Points, Driving 3360 

Globe. Light, for Cleaning Stack 3496 

Gluing Clamp, Emergency 3325 

Gluing Press, Made of Strap Iron and 

Pipe 3409 

Goggles, Cleaning with Carbon Tetra- 
chloride 3508 

Governor Damper Maintains Constant 

Draft in Chimney 3464 

Grading and Ditching, Level and 

Straightedge Tool for 3467 

Graduated Jaws for Milling Machines. . . 3476 
Grain Binders, Working in Wot Soil, 

Aids for 3462 

Grain Sack Holder 3510 

Graphite. Lubricating Saws with 3321 

Grass, Lawn, Laid like Carpet 3422 

Grate, Hiding, in Summer 3424 

Grease Leaks Cured by Spring Washer. . 3358 

Grease Spot, Hanging Wallpaper over.. 3309 

Grinder, Gumming Circular Saws in 3470 

Grinder, Hand, Can be Used in Lathe... 3374 

Grinder, Valve, Made from Auger 3429 

Grinding Attachment for Lathe 3397 

Grinding, Bicycle Motor for 3382 

Grinding Edge Tools, Table for 3305 

Grinding Plowshares. Rigging for 3439 

Grinding, Sparks as Guide in 3460 

Grinding, Valve, Fine Points of 3404 

Grindstone Frame Made from Part of an 

Old Bicyplr '. 3417 

Grindstqpr Water Can 3457 

Groovflripowed for Screw Heads Replaces 

CouSrsinking 3377 

GrouncT Detector for Light and Power 

Circuits 3367 

Guard and Reflector for Lamp 3490 

Guard, Chip, for Brass Turning 3420 

Guard, Line, Draft Rigging 3497 

Guard, Rein, Draft Rigging 3497 

Guide for Sawing Bottom of Door 3333 

Guide, Grinding. Sparks as 3460 

Gummed Paper in Machine Shop 3405 

Gumming Circular Saws in Grinder 3470 

Gumming Saws with Reamer 3436 

Hacksaw, A Support for Stock being Cut 

in Power 3403 

Hacksaw. Doing Close Work with 3317 

Half -Ton Traveling Crane 3303 

Hammer Handles. Fiber 3423 

Hams, Curing. Quick Method of 3430 

Hand Level. Quickly Made 3460 

Hand-Operated Counterboring and Coun- 
tersinking Tool 3325 

Handles, Extension, on Petcocks 3491 

Handles. Fiber, for Hammers 3423 

Handles for Lifting Cylinder Heads 3473 

Handy Soldering iron Rest 3459 

Hangers, Clothes. Made from Spools.... 3408 

Hangers. Rail for Coat 3487 

Hanging a Door, To Test 3508 

Hanging Doors. Template Aids in 3305 

Hard Rubber, Filing Holes in 3471 

Hasp, Strap Hinge Used as 3493 

Hat, Straw, Clamp for Drying 3430 

Heads. Cylinder. Handles for Lifting. . . . 3473 

Heat. Plate on Stove Distributes 3409 

Heater. An Electric Induction Water.. 3390 

Heater. Auto Manifold 3448 

Heater for Hydraulic Test Basin 3491 

Heater, Gas Water, as Auxiliary to Fur- 
nace 3452 

Heater, Radiator, for Garage 3444 

Heater, Regulator for Steam Water, 

Operates by Mercury Expansion 8871 

Heater, Tank, A Farm 3439 

Heater, Water, A Oas-Bu miner Instan- 
taneous 8432 

Heating Mill by Exhaust Oas 8454 



Heating Soldering Copper without a 

Torch 3491 

Height of a Chimney, Increasing While 

in Use 8837 

Hexagon, Regular, Laying Out with a 

Carpenter's Square 3364 

High-Speed Steel, Tool Holder Saves.. 3304 

Hinge for Heavy Doors and Gates 3365 

Hinge, Gate, Wagon Axle Used as.... 8487 

Hinge, Strap, Used as Hasp 3493 

Hints for Home Builders 8508 

Hod. A General-Purpose 3381 

Hoe, Scuflle. Made from Saw 3430 

Holder, Boring-Tool 3368 

Holder, Chalk, Made from Cartridge.... 8485 
Holder Economizes Use of Sandpaper. . . 8358 

Holder for Dehorning Cattle 8477 

Holder for Small Boring Tools 3339 

Holder for Small. Round Lathe Tools.. 3317 

Holder, Grain Sack 8510 

Holding Square Wire in Chuck 3507 

Hole, Chimney-Pipe, Made from Pail... 3504 

Hole Gauge Bolt 8469 

Hole. Jagged, in Ship's Bottom. Wooden 

Patch for 3359 

Holes, Blind, Tight Rivets in 3508 

Holes, Drilled. Clamp Aids in Tapping. . 3347 

Holes. Drilling Curved 3399 

Holes in Auto Tops, Tube Patches for. . 3474 

Holes in Plaster, Covering 3315 

Holes in Rubber, Filing 3471 

Holes, Plugging with Sawdust 8509 

Holes. Round, Made with Cold Chisel... 3495 
Hollow Columns Conceal Counterweights 3362 

Home Builders. Hints for 3508 

Homemade Garden Tools 3510 

Hones, Sharpening, Making 3501 

Hood. Automobile Engine. Varnishing. . 3389 

Hood, Automobile. To Keep Bright 3459 

Hoofs, Muffled, for Horses' Safety. .. .'i^ 3356 

Hook. Wire Snap 3488 

Hooks Aid Lumber Handlers 8354 

Hooks, Chute, Supported on Springs.... 8493 

Horizontal Brace for Wire Fence 8465 

Horn Button, Mounting for Automobile 8488 

Horn, Hand, Operated by Foot 3430 

Horse. Adjustable, for the Wood Shop.. 3463 

Horse, Angle Iron 3461 

Horses* Safety. Muffled Hoofs for 3356 

Horseshoe for Lame Mule 3448 

Hose Clamp Limits Engine Cooling 3348 

Hose. Garden, Blowout Patches Made 

from 8460 

Hot, Electrically Lighted Fixture Keeps 

Soldering Bit 3337 

"Hot-Spot'^ for Auto Intake 3312 

House, Building a New One Around Old 3476 

House Chimney, Invisible 3506 

House Moving by Steam Roller 3325 

Hub. Auto, as Lathe and Drill Press.... 3376 
Hydraulic Test Basin, Heater for 8491 

Ice, Breaking Out a Sled from 3367 

Ice-Cutting Machine Made from Auto- 
mobile Parts 3384 

Ice, Snow Track for Hauling 3854 

Ice Tongs. Old, for Tire Work 3415 

Icebox — A Common Refrigerator Trouble 3402 

Ignition Auto Lock. Reliable 8321 

Ignition Battery. Auxiliary. Automobile 848C 

Ignition Key. Knife Blade Makes 8471 

Ignition Switch. Secret Automobile 8494 

Imitating Cement Blocks In Form Work 3352 

Imitating White Tiling 8847 

Incinerator. Garbage, for Stove 3477 

Inclosures, Examining Envelopes for. . . . 8461 
Incubator, Chickens Separated from, by 

Wire Baskets 3444 

Incubator for Raising Bread 3487 

Indicator for Chucking I^the Work 8304 

Indicator, Water-Level, for a Concealed 

Tank 8846 

Infections, Skin, Caused by Oils and 

Grease 3841 

Ink, Fountain-Pen, A Test for 8372 

Inner Tubes. Cap for Deflating 3859 

Inner Tubes. Gasoline for Leaky 8816 

Insect Killer. Tomato Foliage as 8487 

Inserting a Tight Key or Feather 880fl|^ 

Instrument Feet, Garter Studs Make... 883fl 

Insulated Pliers, Clothespin as 860*" 

Insulators Made from Broken Phono- 
graph Records 83! 




Iridescent 






Iron. Angle, Shop TreaCle Made of 3 

Iron. Cast. Soldering ! 

Iron Plpa an Gear Puller ! 

Iron-Blng Gate Latch S 

Iron, Soldering. A Gaa ! 

Iron. Soldering, Heated without a Torch 3 

Iron. Solderlne. IteBt tor i 

Irons. Soldering. Electric, Keeping Ready 

for Use - i 

Irregular Curves, Triangle with ! 

Jack Made from Old Monkey Wrench. . . S 

Jscki, Quick-Operating ! 

Jawa, Graduated, tor Milling Hachlnee. . 3 

Jet. Oae. Cooking Bracket on ! 

Jig, for Bending Eyea In Wire 3 



Keeping Electric Soldering Irons Ready 

for Use 3 

Kegi Shop Tray Made from a 

Kerosene as an Antlfreeie Solution 3 

Key — Cork Prevents Boat Key from Sink- 
ing 3 

Key. Colter. Makes Twcesers 3 

Key, Ignition. Knife Blade Makes 3 

Key, Tight, or Feather. Inserting 3 

Key. Tin-Can, for Tire Repairs » 

Keyway Cutting with a Drill Preds 3 

— ■'•■ j" InBectB. Tomato Folldgo for.... i 



lettuce. Head, Rutiber Bands tor US 

Level and straightedge Tool for Ditch- 
ing and Grading S187 

Ijevel. Cheap and Accurate 3S81 

Level, Constant, for Filtering 33CI1 

Level, Double, tor Circular Work ttta 

Level, Hand, Quickly Made 11(0 

Level. Steal-Ball Circular 3870 

Leveling Work to be Drilled at an Angle 3450 

Lice, Plant. Tomato Leaves for Killing.. 81S7 

License Platea Save Car Floor 847« 



cesslble to Children 

Adder Wagon. Prult-Plcklng 

jBdle for Babbitt 

.ake. Drawing Water from 

^mp. Automobile Trouble 

..amp Bracket for Draftaman's Lamp. 
..amp. Electric. Redecr ■* " ' ' 



■d for 



IngP 



Lathe Center for Small Work 3 

Athe Center. Lubrleatefl 3 

,Bthe. Chip Guard for Brass Turning. . . 3 

,ethe Dor. Automatic Qulck-Actlng 3 

iBtbe Dogs, Driver for Small i 

Alhe. Engine, Turret Lathe Job done on 3 

jithe. Grinding Attachment for I 

Athe. Hand Grinder can be Uaed In 3 

^the. Improved Thread Tool for 3 

,Bthe. .Ilg-Saw Attachment for 3 

^the. Power Feed tor Drilling In 3 

*the, Revolving Tool Holder far 3 

jithe. Spring Gauge for Serew Cutting 3 



pBliie' Tools. Rack tor ! 

I *the Tools. Smalt. Round, Holder for,, i 

Kthe. Wobbler Tests Allnement ! 

, _the Work, Indicator for Chucking ! 

Lvatory for Bench or Boat,. 



1 Laid like Carr 



cXrfnK 



iJ, PlBton, Testing for,, - 

■MB, Tomato, na Insect Killer 

ttrlng Lines, Tool tot Harking.. 



, Stei 



1 Valvf 



9 for... 



Bench for Gaso- 

_- = „ rical 

Lighting, Flood, tor Skaters 

Lighting System, Electric, tor Garage. 
XJghts, Drop, Simple Method of Adjust 

ing 

Line Guard, Draft Rigging 218 

Line. Power-plant, Insulated Telephone 

Receiver Used on t3il 

Liners, Bearing. Clips Hold Sill 

Lines, Lettering. Tool for Harking 33J« 

Lines. Ruling with Cross- Section Paper 3341 
Liquid. Keeping Fuel Oil In Cold 

Weather 33Gg 

Liquid Manure. Cslng 3384 

Liqulda, Agitator for Mixing 3427 

Livestock Corral, Building 3E0S 

LI vestock._ Movable Pens for Toung. . 



. Denk Dra 



Lock >.- 

Lock Nut, Splf-Lockin 
• ick. Reliable " ■■ 



331G 



. 3328 Loch,' sKtoS', . 



r in . 



. 33' 



II 



Low-Cost Poultry Fence JSO. 

Low Gear, Repair tor Auto '. . . . iG02 

Low Wagon for Silo Filling J'"" 

Lubricant Leaking at Valve Rod. Cup tor 3 

Lubricated Lathe Center 3 

Lubricating Saws with Graphite 1311 

Lumber Handlers. Hooks Aid S!G4 

Lumber Sled. Shelter Built «n 3841 

Machine Bends Wire Mesh for Concrete 



, Boring, for Crankshaft Bear- 



mobile Par 



3114 

14TI 
1348 



. Milling, Graduated Jaw 

Machining Profiles on the Planer 

Magic with Tubes, Mechanical 14B« 

Mahogany Stain, Cheap 3371 

Makeshift Potentiometer S4CS 

Making Solder Stick to Cast Iron 3463 

Mallet. Maul Made from Auto Piston 3(14 

Manifold Heated by Concrete 14(14 

Manifold, Intake. Steel Wool Heats 3143 

Manifolds. Replacing Automobile Engine 3197 

Manure Scraper, Dne-Horso 3338 

Manure, Using Liquid 3334 

Marking Lettering Lines. Tool for 1339 

Marks, IrideaceRl, on Negatives, To Pre- 
vent 3S0» 

Masonry. Double Level tor Circular 8488 

Matches. Eliminating from the Shop... 3483 

Maul Made from Auto Piston 3424 

Measuring Chain, Splice for Surveyor's. . SSOl 
Measuring Mountain TrallswIthCycIom- 

eter 1181 

Measuring Tape. Pointed Ring for 8481 

Mechanical Mvstery with TuheH 81)ie 

Medicine. Dropping into Eyea 3G08 

Meter Readlnga, Cfiartn Insure Correct.. 8380 

Mica Commutator Strips, Undercutting.. 11H_ 



8518 



Micrometer, Restoring: to Accuracy.... 8884 

Milliner Cutter, Adjustable 3444 

Milling Machines, Graduated Jaws for.. 3476 
Mirror for Examining Boat Propeller.. 8466 

Miter Box for Cutting: Tubing: 8398 

Mitered Joints, Square for Use on 3489 

Mixing: Liquids, Agritator for 3427 

Mixture for Cleaning: Windshield 3602 

Moisture, Removing:, from Air Blast.... 3448 

Monkey Wrenches, Regrrindingr 3372 

Motion Pictures, Protection for Film 

While Scraping 3419 

Motor Auto Starting:, for Coaster Wag:on 

Drive 3483 

Motor, Circuit Breaker Stops When Belt 

Breaks •. 8861 

Motor, Electric, Drive for Coaster 

Wagrons 8488 

Motor Lawn Mower and Roller 3868 

Motor. Sensitive Relay Operates Alarm 

When Brushes Spark 3378 

Motor Truck Chains Kept Clean by Ex- 
haust 8464 

Motor, Water, Paddle-Chain 3496 

Motors, Cleaning: Commutators 3392 

Mountain Trails, Measuring: with a Cy- 
clometer 3482 

Mounting: for Automobile Horn Button 8483 

Mounting: Roller, Pencil as 3489 

Movable Pons for Young: Stock 3608 

Moving Garage with Tractor 3466 

Mowing: Scythe, Safety First with a 3386 

Muffled Hoofs for Horses' Safety 8366 

Multiple-Thread Cutting, Faceplate for. 3347 
Multiplication and Division, Rapid De- 
vice for 3345 

Music Kept in Back of Piano 3434 

Mystery with Tubes, Mechanical 3486 

Nail, Slotted, as Polishing Reamer 3492 

Nails, Driving In Cement 3510 

Nails in Boxos, Spacing 3484 

Natatorium, A Back -Yard 8424 

Natural-Gas Flow Operates Improvised 

Water Pump 3338 

Negatives, Cleaning Old 3391 

Negatives, To Prevent Iridescent Marks 

on 3306 

Newspaper, Stereotyping Outfit for Small 

Shop 3428 

Noises, Valve-Tappet. Silencing 3319 

NonspilUng Acid Container 3501 

Novel Stockroom Display Rack 3360 

Nut, Lock 3500 

Nut. Self-Locking 3393 

Nut Which will Not Come Loose 3600 

Office Desk, Drawing Board for 3458 

Oil Barrel, Shelf-Bracket Support 3435 

Oil. Filtering. Felt Hat for 8431 

Oil-Gas Generator. An 8330 

OH Hole Covers Made of Corks 3457 

Oil Leaking at Valve Rod, Cup for 3458 

OH Prevents Evaporation of Alcohol.... 3482 

Oil-Weil Casing as Air Tank 3418 

Oilcan, Funnel Spout for 3419 

Oilcan. Nonspillable 3311 

Oiling Auto Springs. Compressed Air for 3420 
Oils and Grease, Skin Infections Caused 

by 3341 

Old Man, Clamp, for Ratchet Drill 3449 

One-Horse Manure Scraper 3339 

Overshoes, Renewing Old 3501 

Oversise, Automatic Caliper Shows.... 3379 

Packing. Pump. Bacon Rind for 3381 

Pad. Asbestos Soldering 3459 

Paddlo-Chain Water Motor 8496 

Pail Forms Chimney-Pipe Hole 3504 

Paint Can, Paper Plate under 3609 

Paint. White. Improves Garage Light... 3320 
Painted Walls, Protecting from Dirt... 3335 
Painting. Auto, Easily and Rapidly Done 3416 

Painting Rowboats. Frame for 8434 

Painting Screens with a Sponge 8342 

Painting, Trousers Holder for Stencil.. 3385 

Painting Window Sash. Aid for 8871 

Paints, Mixing. With an Egg Beater 8387 

Paper, Blueprint, Sensitising Machine.. 8490 

Paper Chair Seats 3490 

Paper, Cross-Section. Ruling Lines with 884t 

Paper, Gummed, In Machine Shop 8406 

Paper. Old, Tire Boot Made from 8869 



Paper Plate Under Paint Can 

Paper, Roofing, Repairing Eaves Trough 

with 

Paper, Ruled Logarithmic. Making 

Paper, Wall. Spraying Removes 

Parallel Wedges for Accurate Settings. . 
Parking, Numbered Parking Spaces for 

Autos 

Passage of Car, Garage Door Closed by. 
Patch. Wooden, for a Jagged Hole in a 

Ship's Bottom 

Patches. Blowout, Made from Garden 

Hose 

Patches, Tube, for Holes in Auto Tops.. 

Patternmaker's Spoke Shave 

Peeling of Bark on Rustic Timbers. To 

Prevent 

Pen Ink, A Test for Fountain 

Pen, Livestock, Building a 

Pencil as Mounting Roller 

Pencil Holder, Corrugated Board as.... 

Pencil Pointer, Sandpaper 

Pens, Movable, for Young Stock 

Perspective Drawing, Swinging Rule an 

Aid in 

Petcock, Auxiliary, Aids In Cleaning 

Gasoline-Feed Pipe 

Petcocks, Extension Handles on 

Photographs, Mounting Roller, Pencil ai 

Piano, Music Kept in Back 

Pile Driver, Detachable Boom Converts 

into Derrick 

Pile Driver. Improvised Hand 

Pillars, Round, Veneering Large 

Pin. Cotter. Makes Tweesers 

Pin, Piston, Soft Heads on 

Pin. Pulley. Lock for 

Pincushion on Sewing Machine 

Pinholes, Detecting, In Camera Bellowi 
Pinning Sleeve to Shaft without DrlUini 

Pins, Cutting in the Shaper 

Pipe and Fittings, Bed from 

Pipe. Clamping Together a Split 

Pipe. Iron, as Gear Puller 

Pipe Joint, Emergency 

Pipe, Sewer, Sanitary Closet of Vitrified 

Clay 

Pipe, Tobacco, Cleaning with Com* 

pressed Air 

Pipe, Tobacco, Stand Attached to 

Pipe, Truck Made of 

Pipe, Waste, Silencer for 

Pipe Wrench, Adjustable 

Pipe Wrench, Homemade 

Pipe Wrench, Simple 

Piping Plans Save Repairman's Time.. 

Piston Pin, Soft Heads on 

Piston Rings, Copper Wire Set In 

Piston, Testing for Leaks 

Pistons. Grinding or Turning, Lathe At 

tachment 

Plane Adapted for Curved Surfaces... 
Planer Bolts. Rack Keeps In Order... 

Planer. Machining Profiles on 

Planer or Shaper, Tool Lifter for 

Planimeter. Pocket-Knife as 

Plans, Piping. Save Repairman's Time. 
Plant Breeders, Adjustable Table for.. 
Plants, Ash Sifter Prepares Potting Sol 
Plants, Insects on. Tomato Foliage fo 

Killing 

Plaster Casts. A Finish for 

Plaster, Covering Holes in 

Plate, Paper, Under Paint Can 

Plates, Copper, Ash Trays Made from.. 

Plates, License. Save Car Floor 

Pliers. Fiber, for Electrician 

Pliers. Insulated. Clothespin as 

Pliers Made from Clothespin 

Pliers. Spring Holds Open 

Plow, Fender Turns Under Trash 

Plow, Snow, and Sled on Light Car... 
Plowing, Chain Attachment Helps In.. 

Plowshares. Grinding, Rigging for 

Plugging Holes with Sawdust 

Plugs. Wooden, Tool Cuts Out 

Pneumatic Clamp or Vlss 

Pocket-Knlfe as Planimeter 

Point. Stout for a Furrowing Pole... 

Pointed Ring for Measuring Tape 

Pointer, Pencil. Sandpaper 

Poison Sirup for Ants 



niy«r> uigM- Aaa lor. »4a0 

. g Heamer. Slotted Null as... 

SwlmmlnH. A Baclc-Tard 

Porch — Lay I tin the Porch Covering 

Smooth 3393 

Porch, Shelves Built In Railing 3436 

Portable Counterahalt 3323 

Portable Stock Rock 33G1 

Pol, Portable, (or BearlnB Metal 3451 

Potato Keeps Uetal Coot when Brazlns 3495 

Potatoes Sprayed by Kxhaual 3403 

PotcnclQ meter, A Makeshift 34CS 

Poultry Records. Individual. Keeping 

without Trap NbbIb 3318 

Poultry. Wire Baakets Separate Chlckena 

from Incubator 3444 

Pour Oood Babbitt Bearings. How to 3327 

Powder Can for Draftsman's Uao 3386 

Powder for Destroying Ants 3S03 

Power Circuits. Light and. Ground De- 
tector for 3367 

Power Peed for Drilling In Lathe 3309 

Power- Plant Line, Insulated Telephone 

Receiver Used on 3331 

Press. FruU. Made from a Jack 33BB 

PrsHB, Gear, Bushing and Arbor 3tB5 

Press, Gluing. Made of Scrap Iron and 

Pipe 3409 

Press. Printing Signs without a 3495 

Press. Small Toggle, for the Bench.... 3173 
Prevenllon of Frost on Show Windows. . S47B 

Printing Signs without a Press 34SS 

Printing. Stereotyping Outfit for the 

SmallShop 342S 

Prints. Clip for Hanging 3335 

Prints. Photographic. Mounting Roller. 

Pencil as 3489 

Profltes. Machining on the Planer 3343 

Propeller. Boat. Eiamlnlng with Mirror 34BE 

Protecting Auto Bnelne from Cold 3481 

Protecting Painted Walls from Dirt 3335 

Protector and Reflector for Lamp 3490 

Protractor. Combined Scale and. for Topo- 
graphical Draftsmen 3371 

Protractor. Using the 3341 

Puller, Cotter-P(n. An Improved 3376 

Puller (or Removing Tires from Split 

Rima 3487 

Pulley, Lock for Pin 3433 

Pump for Cleaning Out Holes Drilled In 

Rock 3143 

Pump. Gasoline, Protecting Faucet on.. 3333 
Pump. Improvised Water, Naturnl-Oan 

Plow Operates 333S 

Pump' PackinR, Bacon Rinit'for! ^ !.'.'.'! .' 3381 

.pump. Preventing from Freezing 3430 

, Steam-Jet 3491 

, Tank. Operated by Automobile. . .3494 

Tlri-, Auto Wheel Operates 3431 

.., Making Cut Easily 3319 

b Press. Adjustable Slock Guide for 3339 

^iSek Method of Bending Small Tubing S31B 
quickly Made Hand Level 3460 

J Back. Baggage, over Car Hood 3403 

I Rack for Lathe Tools 3494 

I Back Keeps Planer Bolts In Order 3309 

1 Rack. Portable Stock 33E1 

I Rack. Show-card Drying 3503 

I Racks. Swinging Tool, on Shelves 3492 

I Rndtator. Draining Made Easy 3837 

I Rftdlnlor, Fins, straightening Tubular.. 337S 

f Radiator Heater, Electric-Lamp S347 

Radiator Heater for Garage 3444 

Radiator, Stovepipe, Saves Coal 3343 

I Radio Arc and Spark Receiving Cabinet 3478 

K Radius Cutting, L^the Tool for 3339 

"1 for Coat Hangers 3487 

J. Steel, Anvil Made from 3498 

DroAd-Car Repair Signal 3139 

^^ray. Auto Bcoomea Locoraotlvo for 

Tow-Oauge 3416 

B Boiler, Pipe Connecttonc on 3441 

I HuHlplic3tlon and Division, De- 

_ .„J for 314B 

f Tlatchet Wrench for Tight Places 3337 

\ Rats. (las-Englne Kxhaust Rids Building 

J of- 3377 

I.Bats, KaapiasXraiaStoreA Aiwl9B...... 3364 




Rawhide Belts. Joining 

Rawhide Gears. Storing and Running..- 3110 

llawhlde Pins, Future (or Swaging 3334 

Razors. To Keep from Rusting 3419 

Reaching Device Made of Clothespin... 3491 
Reading Decimal-Equivalent Tables.... 33(9 

Reading Scales by Tenths 3443 

Readings, Meter, Charts Insure Correct. 3330 

ReadJUBting a Worn Feed Nut 3360 

Reamer, Pipe and Conduit Threads 

Cleaned by 3399 

Reamer, Polishing, Slotted Nail as 3493 

Reamer, Rotatlng-Dlak 341t 

Receiving Cabinet. Radio Arc and Spark 3473 
Records, New Dictating- Machine, Mak- 
ing from Old Records and Shavings.. 3160 
Records, Phonograph, Insulators Made 

from 3383 

Rectiner, Electrolytic, (or Charging 

Storage Batteries 3417 

Reducing Breakage of Small DrIUs 3141 

Reel, Tape, Box for Holding 1376 

Reflector and Protector (or Lamp 8490 

Refrigerator, a Common Trouble 3403 

Regrlnding Monkey Wrenches 3373 

RegulaTor tor Steam Water Healer 

Operates by Mercury Expansion 3371 

Rein Guard, Draft Rigging 3497 

Reinforcement. Concrete. Burning Out.. 3394 
Reinforcements In Concrete Structurea. 

Cutting 3108 

Relay. Sensitive, Operates Alarm when 

Brushes Spark ISTS 

Reliable ignition Auto Lock 3311 

Removing Broken Tap 3420 

Removing Rust with Tin Chloride 3491 

Removing Spring from Valve Cage 3305 

Removing Yellow Stain from Rubber.. 3348 

Renewing Old Overshoes 3E0I 

Renewing Worn Shirts 3G04 

Repair, Emergency Typewriter 3316 

Repoir (or Auto Low Gear 3801 

Repair (or Bitbrace Handle..... 3316 

Repair or Replace Sea Valve without 

Docking the Vessel, How to 1310 

Repair Signal, Ralirosd-Car SIS* 

Repairing Auto Tiro on Rim 3418 

Repairing Broken Wagon Wheel 1319 

Replacing Auto Engine Manifolds 3497 

Reservoir. Underground, Aids Growth o( 

Trees 8411 

Rest, Soldering Iron 3459 

Restoring Crossed Threads 3309 

Restoring Lost Compression 3B0O 

Revolution Counter, Hand Drill as 1398 

Revolution Counter. Old Watch as 1416 

Revolving Table from Scrap Auto Parts 3336 

Revolving Tool Holder (or Lathe 14G6 

Ribbons. Typewriter. Renovating 3418 

Rifle Cartridge. Chalk Holder Made from ItSB 
Rig for Handling Heavy Crankshafts.. 3111 
Rig, Simple, Helps Overhead Drilling... 3311 
Right-Angle Bends In Conduit. Making 1368 

Rims. Split. Removing Tires (rom 1487 

Ring, Pointed, for Measuring Tape 3411 

Ring. Stovepipe, Made of Pall 1504 

Rings, Piston, Copper Wire Set In 3379 

Rivets, Tight, In Blind Holes 3503 

Rock and Concrete, Setting Bolls In 3136 

Rod. Valve. Cup for Oil Leaking at.,.. 3468 

Rods, Tool (or Drilling Centers In 3469 

Roller. Motor Lawn Mower and 1318 

Roller, Mounting Pencil as 3489 

Rolling a Barrel. Device (or llSI 

Rolls, Wringer, Benzine for 1410 

Roof Cleared o( Snow by Hook 1449 

Roof. Gauge for Composition Shingles,. 1439 
Roof. Laying the Porch Covering Smooth 1391 
Roofing Paper, Repairing Eaves Trough 

with 1471 

Root Cellar under Driveway 1331 

Rope, Straightening 1437 

Rotating Shafts. Handle for 1406 

Round Columns. Veneering Large 3494 

Round Holes Made with Cold Chisel.., 349S 

Rubber Cement, Making 3495 

Rubber. Hard. Piling Holes In 1471 

Rubber, Removing Tellow Stain from... 3348 
Rubber, Round. Fixture for Splitting... 3341 ■ 
Rubber Stamp. Using on Curved Sur< ■ 

faces USi ■ 

Rubbers, Renewing Old ISOL^^I 



Sul«, Swinging, An Aid In Perapectlvt 

Drawing . 
Suled Pauer 

Bullng Lines 

JtullTiK Paper with a Comb.. ... . _ 

Kunway, FolO ns' Automobile 3 

Bust Remover Tin Chloride fti 3 

RuBllo Timber*, To Prevent Bark (rom 

Poeline train 3 

Back Holder, GriLln 3 

SAtetr SetBcrew Used as Socket Wrench 3 

Safety Switch Loch 3 

Safety Valve and Gauge Combined 3 

fiand Blaat. Engine Exhaust Providi-a. . . I 

Sanding Block, Handy 1 

SandDacer. Coke as a Substitute tor.... 3 

Sandpaper, Holder Economlies Use of... 3 
Sandpaper Prevents Clamps from Shift- 



Band Saw , 



fihelves. Swluging Tool K«cks All S4)l 

Shield. Draft, tor Bunaen Burner )lil 

Shingles, Composition. Gauge tor IDV 

Shinglea, Kink for Ikying S36* 

Ship's Uoitora. Wooden Patch for a 

Jagged Hole In 33»3 

Shirts, llenewlng Worn "so* 

Shock Absorber. Rubber, for AutO 

Shoe, Crutch, for Soft Soil 

Hhoe for Lamo Mule 

Sboes, Canvas, for the P'armer 

Shop-Card Holder of Simple Construe- 

Shop. Cold Drinking- Water Tank for... . 

Shop, Eliminating Matches from the i 

Shop. Trash Boi for Qarage or 

Shop Tray Made from Nail Keg 

Shop Trestle Made of Angle Iron 

Sbop. Woodworking. Adjustable Ho 

Bhow-CaVd DeVk',* ColUpVlbie! '.'.'.'.'.'.'. 

Show-card Drying Itaclt 

Show Windows, Preventing Frost on. 

Shrinker. Tire. Blacksmith's 

Sign Disiilnycd by Electric Fan 



Sawing Bottom -of Door, Guide for 3 

Saws. Gumming with Reamer 3 

SawB, Handles for Carrying 3 

Saws, Lubricating wllh Graphite 3 

Scaffold. Crane Helps In Unbolting 3 

Scaffolding Support, Folding 3 

Scale and Prolractof for Topographical 

Draftsmen. Combined 3 

Scale, Boiler, Removed by Steam 3 

Scale. Making a Small Dcadbeat 3 

Scales. Learn to Tteod Any, by Tenths. . . ! 

" '""^ Parts, Ri — '-' — "■->•'- • ' 

,-,. .ooL from 

Screen Doo.. 

Screens. Backing Wire Cloth in.. 
" n. Palming with a Sponge. 



Screw Heads. Groove Flowed for, Re- 
places Countersinking 

Screw Plate as Au^er Handle 

Screw, Rapidly Actuated Faceplate.. 

Screwdriver, Clor 



Close -Quarters . 



»'ISJ 

Signs Made of Gummed Paper 

Signs, Street Corner 

Silencer for Noisy Waste Pipe 

Silencing Valve-Tappet Noises 

Silo Fliring, Low Wagon tor 

Silver Polish, Cigar Ash [or 

Simple Grindstone Water Can 

Sink. Old. Forge Made from 

Sink. Silencer for Noisy Waste Pipe.. 

Sirup. Poison, for Ants a 

Skaters. Flood Lighting (or 3 

Skids, Truck, for Use on Stairway I 

Infections Caused by Oils and 



. Pinning to Shaft without Drltl- 

y Converted Into 3 



Smau. Ent 



ring In Awkward 



Souffle Hoe Made from Saw 

Scythe, Safelv First with a 

Sea Valve, How to Repair or Replace 

without Docking the Vessel 

Seats. Cha.T. Made ot Paper 

Seeds. Keeping Vermin from. Hung on 

Wire 

SegmenlH. T^orlnic And Cnllpering 

Self-LlR'htlng Gasoline Torch 

Sensitizing Blueprint Paper, Machine 



^ ' I'-ifdns Socket Wrench 3 

s.f . i: ■ I . II. ..-It and Concrete 3 

ii.[iii.;i. i -i ...u^ Two Tapers at One 3 

Sewage- Di»i>OKa I System tor Summer 

Sewing MBchlre, Pincushion 3 

Shade, Adjustable Blectrlc-Lamp S 

Shade, Witicloiv, Ventilator Used with.. 3 
R^n" ri-,','-'^'.-i-(» to without Drilling 3 

Shafts ■■ llolntlng 3 



Sliding Door. Spring Lock tor. 
Slipping Cone Clutch, A Hei — -" 
Slots. T, Tool tor Cleaning. 



Sli. I . . Abrasive. Making. 

SiT. ■ -: I- -■■.'■■ "■■ .'=iive Pieces 

Shears, Sp.-cliil, for Use on AUrll 

Bheot Metal. Tapping Holes In 

Shelf tor Shaper Tools 

Shelter Rullt on Lumber Sled 

ShelTM Built In Porch Ralllnc 



. 336* 

. lEOl 

. 3441 

. 8STT 

. t3TG 

. 145T 



5oap. Sh 
docket ' 



a working In., i 



: Polishing Reamer 

Smokestack. Light Globe tor Cleaning.. 

.tnap Hook. Wire 

Snow Houses, "Wire-Fence Frame for... 

Snow Pulled from Root by Hook 

Snow Track for Hauling Ice 

Snowshoes. Homemade 

" - "'■ 'ng, To Save Pieces . 

ench. Safety Betscrew Ustd 

Soft Soil'.' CruYch Shol 

Soil. Potting. Ash Sifter Prepares., 

Soil. Wet, Aids tor BIndt '■- - 

Solder. Piling 

.Solder. Stlckrng to Cast _ 

Soldering Bit. Electrically Ugtited Fix- 
ture Keeps Hot I 

Soldering Cast Iron 

Soldering Copper Heated withotit a ti 

Solderlng-Flux Spreader 

■• --Bring I ■ " 

U....^ . 

Soldering Irons. Electric. Keeping Rcftdr 

Soldering. Ladle for Soldering Wire 

Joints • 

SoMerlni; Pad. Asbestos 

Solderlne. Wire Brush Cleans Hetal (or. 

Spaclni.' Nails on Roxe* 

Spark nnd Arc Radio Recelvlag Cabinet. 

Spark Plugs. Testing BlocS for 

Sparks as Guide In Grinding 

Speed Count>^r. Hand Drill as 

Speed Counter, Old_Wa_t0h_B_s.. 



tlon Wheel OItm.. 



High. Internal Frle- 



Spoedster Bofy for tht Old Automobile, 

DeslKnIns and Making ZiH 

Splice tor surveyors Tape 360* 

SpllcluK Heavy Wire Smoothly 3502 

Split Rima. Removlns Tlrea from 34S1 

Splitting Hound liubber. Fixture lor.... 3343 

Spokea, Wooden. TIehteninK 3307 

Spoke Shave. PatlernmakerE 3394 

Sponse, Painting HcreeoH with 334) 

Sprayer, Potato, Operate! by Exhaust. . . 3403 

Spring Oaugu tor Lathe Thread Cutting. 3<T3 

Spring Holds Apron 33fi2 

Spring Holds pliers Open 3389 

Spring LK)ck lor Sliding Door 350? 

Spring, Itemovlna trom Valve Cage 330S 

Spring Washer, Grease Leaks Cured by. S3GS 

Springs. Auto. Compresied Air tor Oiling 34Z0 

Springs, Chute Hooks Supported on 3493 

Springs. Making Oval or Flat 3422 

Springs. ValVe, Novel Method ol Placing 34DS 

Springs. Volute. Winding 3394 

Springs, Winding, with Brace 3398 

Square tor Use on Mltered Joints 3439 

Squnro, Steel, tor Drawing Ellipse 3468 

Square Wire, Holding In Chuck 3E0T 

Stack, Cleaning, Light Olobe tor 349G 

Stain. Cheap Mahogany 3373 

Stain tor Olasn wnidows 3435 

Stain. Tellow. Itemovlngfrom Rubber.. 3343 

Stains, Removing from Hands 3409 

Stains, Water, on Wallboard, Preventing 3328 

Stairway, Truck Skids tor Use on 3453 

Stamp, Itubber, Using on Curved Sur- 
faces 8463 

Stand Attached to Tobacco pipe 3413 

Stand. Front Axle, tor Aulas 3fiOS 

Stand. Tlre-Repalr , 3343 

Starting Auto lit Cold Weather 3415 

Starling Motor, Auto. Drives Coaster 

Wagon 3483 

STeam Bnglne Bearings. Babbitting 3468 

Steam-Jet Pump 3491 

Steam Joints. Babbitt Packing tor 33GS 

Steam Joints. Made Tight 3393 

Steam Roller. House Moving by 8335 

Steel Ball Aids in Centering Work 3321 

Steel-Ball Circular Level 8370 

Steel Hawser. Unwinding th« Outer 

Strands o( 8353 

Steel. High-Speed, Tool Holder Saves... 3304 

Steel Rail. Anvil Made from 349S 

Steel Square tor Drawing Ellipse.. 3468 

Steel. Tool. Testing at the Forge 3118 

Steel Wool for Cleaning Glass 34T7 

Stencil. Trousers Holder for 33SS 

Stereotyping, Outfit tor the Small News- 

papor Shop , 3438 

StelhoHcope, Homemade Knock Detector 

«llok.' 'cleBrilnga' Drain 'with 'k' '.'.'.'.'.'.'.'. 3*60 
Btook Guide for the Punch Press. Ad- 
justable 3339 

etOCk-Proot Farm Gate 3474 

Stock Rack. Portable 3301 

£tock Support for Power Hacksaw 3403 

.Stockroom Display Rack, Novel 3350 

I'Stones, Abrasive Sharpening. Making... 3601 

'"toppers. Cork. Using Old 3483 

toppers. Tight Bottle. Removing 3401 

■---for Washboard 3457 

_R and Running Rawhide Gears. . . . 3330 

I, Burning Garbage In the 3477 

I Lining. Plastic, Wire In 11313 

t Plate on. Distributes Heat 3408 

Radiator Saves Coal 3348 

dge and Level Tool for Ditch- 
ing and Grading 3467 

__ralghtedee. Celluloid. Trutng a 3337 

Mralghtening Bent Chassis Frames 3362 

Stralshtenlng New Rope 3437 

'•ntlghteolng Steel Bars, Tool tor 3411 

—'-Mining Tubular Radiator Fins... 33T6 

r. Installing In Hand Pump 3433 

1 Ot a Steel Hawser. Outer, Un- 

ing 3363 

llnge Usfd as Hasp 31B3 

•nH.fl, orowlng. in Barrel 3S98 

, jr Signs 3S10 

Iteher. Band and Wire, for Shipping 

'wee 3501 

tcher. Emergf-ncy 3394 

-" V Wl». SiWSVXw Bmu 3463 




Stud Wrenoh, BcoentrlO. . ■ i 

Substitute for Sandpaper. Coks as 

Support, Folding Scallolding 

Support. Gate Made from Wheel 

Surveyor's Tape, Splice for 

Swaging Rawhide pine. Fixture tor 

Sweeping Chimney with a Small Tree-. Ittt 

Swimming Pool, A Back-Yard 3434 

Swing, Circle. Amuses Many Children... 3395 

Swing Made from Tire Casing 33SG 

Swinging Rule an Aid In Perspective 

Drawing 8301 

Swinglag Tool Racks on Shelves 3493 

Switch. Automatic Soldering-iron 335t 

Switch, Ignition. Secret Automobile 3494 

Switch Look and Protector )4S0 

Table, Adjustable, tor Plant Breeders. . . 3310 
Table. Dining. Automobile Windshield as 3460 
Table, Easel, Desk, and Sawhorse, Com- 
bination 3303 

Table tor Grinding Edge Tools 3305 

Table tor Use in Automobile 3433 

Table, Movable, tor Drill Press 3323 

Table, Revolving, trora Scrap Auto Parts 3330 
Table, Serving, Made from Bookrack... 3416 

Tables, Reading Decimal-Equivalent 3349 

Tailboard. Wagon. Lock for 34«S 

Tampering, Airplane Protected from 3314 

Tank, Air Chamber Prevents from Burst- 
ing 334S 

Tank, Air. Made from Olt-Well Casing.. 3413 
Tank, Cold Drinking- Water, lor Shop... 3463 
Tank, Concealed. Water-I,evel Indicator 

for ,-. ., 3348 

Tank, Cooling, tor Water System 3429 

Tank. Engine Exhaust Heats 3410 

Tank Heater, A Farm 3439 

Tank, Hot-Water, Wheelbarrow from... 34ZS 
Tank, Paraffin Repairs Leaks In Float.. 3418 
Tank Pump Operated by Automobile... 34*4 
Tank. Water-Cooler, Relllled Automatic- 
ally 8417 

Tap and Reamer Wrench. Improved 3358 

Tap. Broken. Removing 3430 

Tap Extractor, Broken 3501 

Tape. Measuring, Pointed Ring for 3401 

Tape Reel. Box for Holding 837B 

Tapers. Turning Two at Ons Setting 3354 

Tapping Drilled Holes. Clamp Aids In.. 3347 

Tapping Holes In Sheet Metal 3375 

Tapping in a Lathe 33J3 

Tapping Machine for Light Work 3314 

Taps, Two Waya of Spoiling 3453 

Telephone Generator tor Automobile 

Testing 3609 

Telephone Receiver. Insulated. Used on 

Power-plant Line J331 

Temper, Preventing Loss of In Braiing. 3495 

Template Aids In Ranging Doors 3305 

Temporary Shatt Repair 335] 

Tenths, Rt-adlng Scales by 8443 

Test. A. tor Founlaln-Pen Ink 3373 

Test Basin. Hydraulic. Heater for 3491 

Testing Aluminum Castings by Weight. 3503 

Testing. Automatic, of Steel Balls 33S1 

Testing Automobile Generators 8370 

Testing Block for Spark Plugs 3315 

Testing Door Hanging 3503 

Testing Tool Steel at the Forge 3413 

Tetrachloride ot Carbon Cleans Oogglea 360S 

Thieves. Automobile, Discouraging 3489 

Thieves, Catching Telephone-Wire 3386 

Thread Cutting. Multiple. Faceplate for SS4T 
Thread Cutting on Lathe. Spring Gauge 

for 1471 

Thread Tool. Improved, tor Lathe S41S 

Threads, Crossed. Restoring 3309 

Threads. Cutting, In Wood 8)94 

Threads. Pipe and Conduit. Cleaned by 

Guided Reamer 3399 

Three-Wire Circuit. Variable Electric 

Heater for 330S 

Tight Places, Ratchet Wrench for 3367 

Tight Rivets In Blind Holes 3503 

Tightener. Quick, for Clotheallne 3317 

Tightening Wooden Spokes 3307 

Tile. HoUow. Wing Bolt la Used to 

Fasten Timbers to S3TJ 

Tiling, White. Imitating 8347 

Timbers. Rustic. Preventing Peeling of 
Bark IITO 
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Timbers. Winer Bolt is Used to Fasten, 

to Hollow Tile 3378 

Time, Piping: Plans Save Repairman's.. 8316 

Tin-Can Key for Tire Repairs 3311 

Tin Chloride Removes Rust 8492 

Tire, Auto, Repairing: on Rim 3418 

Tire Boot Made from Old Paper 3369 

Tire, Electric Theft Protector 3426 

Tire Oaug:e Attached to Hose Connection 3436 
Tire Patches for Holes in Auto Tops. . . . 3474 

Tire Puller, UueSY 3504 

Tire-Pump Assembly Fixture 3362 

Tiro Pump, Auto Wheel Operates 3431 

Tire-Repair Stand 3342 

Tire Repairs, Tin-Can Key for 3311 

Tire Shrlnker, Blacksmith's 3469 

Tire Work, Old Ice TonB:s for 3415 

Tires Hung: on Chains for Display 3442 

Tires, Removing: from Split Rims 3487 

To Keep Auto Hood Looking: Bright.... 3459 

Toaster, Electric, for Starting: Auto 3413 

Toe Calks, Horseshoe, Repairing: Broken 

Gears with 3339 

Tog:g:le Press for the Bench 3472 

Toilet, Sewag:e-Disposal System for 

Summer Cottag:e 3438 

Tomato Foliag:e as Insect Killer 3487 

Tongs. Ice, for Tire Work 3415 

Tool Case. Toolmaker's Apron as 3459 

Tool for Cleaning: T-Slots 3501 

Tool for Ditching: and Grading, Level 

and Straightedge 3467 

Tool for Drilling Centers in Rods 3469 

Tool for Handling Wrlstpin Bushings.. 3307 

Tool for Marking Lettering Lines 3329 

Tool for Removing Woodruff Keys 3369 

Tool Grinder Attached to the Lathe 3360 

Tool, Hand-Operated Counterborlng and 

Countersinking 3325 

Tool Holder for Lathe. Revolving 3466 

Tool Holder Saves High-Speed Steel 3304 

Tool, Lathe, Gauge for Setting 3308 

Tool Lifter for Planer or Shaper 3309 

Tool Racks on Shelves. Swinging 3492 

Tool Steel. Testing at the Forge 3418 

Toolmaker's Apron as Tool Case 3459 

Tools, Edge. Table for Grinding 3305 

Tools, Garden. Homemade 3510 

Tools, Rack for Lathe 3494 

Tools, Recovering, from Deep Well 3414 

Tools, Shaper. Shelf for 3457 

Tools, Small Boring, Holder for 3339 

Tools. Small. Care of Taps 3453 

Tools, To Find Small Cracks In 3412 

Topographical Draftsmen, Combined 

Scale and Protractor for 3.171 

Torch, Improving Flame of 3416 

Torches, Gasoline. Electric Lighter on 

Bench for 3405 

Toy Wagon, Delivery by 3507 

Tracing. Blueprinting Part of a 3367 

Tracing, Powder Can for Draftsman's 

XJso 3386 

Tracing Wheel Rules Dotted Lines 3332 

Tracings, Waterproofing Drawings and. 3326 

Tractor, Moving Garage with 3456 

Tractors, Air Filter for 3488 

Trails. Mountain, Measuring with a 

Cyclometer 3482 

Trap Nests. Keeping Individual Poultry 

Records without 3318 

Trash Box for Garage or Shop 3333 

Traveling Crane. Half-Ton 3303 

Tray, Shop, Made from Keg 3488 

Trays. Copper Ash 3487 

Tree. Small. Sweeping Chimney with... 3306 

Tree Support, Neat and Strong 3349 

Trees, Fruit, Protected from Cold 3355 

Trees. Underground Water Reservoir 

Aids Growth of 3416 

Trestle, Shop, Made of Angle Iron 3461 

Triangle for Draftsmen, Convenient 3355 

Triangle with Irregular Curves 3503 

Trick with Tubes. Mechanical 3486 

Trouble Guide, Garage Floor as 3401 

Trouble Lamp Always Kept Handv 3344 

Trouble Lamp, Auto 3610 

Trough, Concrete, That will Not Burst 

When Froien 8S86 

Trougrh, Eaves, Repaired with Roofing 

Paper 8473 

Trouseri Holder for Stencil S385 



Truck Chains, Clean, Exhaust Keeps. ... S464 

Truck for Turning in Small Space S454 

Truck, Lock for Fuel Tank on S325 

Truck Made of Pipe 3326 

Truing a Celluloid Straightedge 3327 

Truing Up Gas-Engine Valves 3365 

Tube Patches for Holes in Auto Tops... 3474 
Tubes, Boiler, Measured While Hot.... 3412 

Tubes, Boiler, Reinforcing 3385 

Tubes, Breather, Funnel with 3414 

Tubes, Mechanical Trick with 3486 

Tubes, Thin, Turning Flanges on 3470 

Tubing, Brass, How to Make Smaller. . . 3425 

Tubing, Miter Box for Cutting 3398 

Tubing, Small, Quick Method of Bending 3318 
Turning Brake Drums in the Drill Press 3313 

Turning Flanges on Thin Tubes 3470 

Turning, Preventing Bolts from 3344 

Turning Two Tapers at One Setting. . . 3353 

Turntable for Light Car 3310 

Turret Lathe Job Done on Engine Lathe 3400 

Tweezers Made of Cotter Pin 3510 

Typewriter Prevents Check Raising. . . . 3496 

Typewriter Repair, Emergency 3315 

Typewriter Ribbons, Renovating 3418 

Undercutting Mica Commutator Strips.. 8343 
Unwinding the Outer Strands of a Steel 
Hawser 3363 

V-Block, Adjustable 3353 

Valve Cage, Removing Spring from.... 3305 
Valve, Float, Refills Water-Cooler Tank 3427 

Valve Grinding. Fine Points of 8404 

Valve Rod. Oil Leaking at, Cup for 3458 

Valve, Safety, and Gauge Combined.... 3506 
Valve Springs, Novel Method of Placing 3409 

Valve, Steam, in Pot Lid 3387 

Valve Stem. Removing a "Froien" 8378 

Valve-Tappet Noises. Silencing 3319 

Valves. Gas-Engine. Truing Up 3365 

Variable Electric Heater for Three-Wire 

Circuit 3308 

Varnish. Amber. Making of 3340 

Varnishing the Automobile Engine Hood 3339 

Vases. Cleaning. Long Necked 3486 

Vegetables. Rubber Bands for Head Let- 
tuce 3433 

Vegetables, Shovel Harvests Cabbage.. 3425 

Veneering Large Round Columns 3494 

Ventilattf»r, Collapsible Window 3484 

Ventilator Used with Window Shade 8466 

Vermin, Keeping, from Seeds Hung on 

Wire 3373 

Vessel. How to Repair or Replace Sea 

Valve without Docking 3310 

Vise Attachment for Filing Bevels 8400 

Vise, Clamping Connectlng-Rod Bear- 
ings in 3355 

Vise. Clothespin Used as 3482 

Vise. Holding Rough Work In 3449 

Vise. Pneumatic 3404 

Vise, Simple Drill 3340 

Volute Springs, Winding 3394 

Wagon Axle Used as Gate Hinge 3487 

Wagon, Coaster, Driven by Auto Start- 
ing Motor 3483 

Wagon, Ladder. Fruit-Picking 3455 

Wagon, Low. for Silo Filling 3488 

Wagon Tailboard. Lock for 3465 

Wagon, Toy, Dolivery by 3507 

Wagon Wheel, Repairing Broken 3319 

Wall Paper, Hanging over Grease Spot. . 3309 

Wall Paper, Spraying Removes 3419 

Wallboard. Preventing Water Stains on. 3328 
Walls, Painted. Protecting from Dirt... 3335 
Wash Boiler. Copper. Reinforcing Bot- 
tom 3437 

Washboard. Stops for 3457 

Washer Cutter Made from Tubing 344r 

Washer, Spring, for Door Knobs 3399 

Washers. Thin; Hand Cutter for 3431 

Waste Pipe. Noisy. Silencer for 3454> 

Water. Boiler, Ship Provided with. ^ 

While at Sea 331 

Water Can. Grindstone 846 

Water. Cool, for Farm Workers 338- 

Water. Ditch. Filter Clarlfles 842 

Water, Drawing, from Lake Far Below 841 

Water for Bees 348 

Water Heater, A Farm 343 
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Water Heater, A Qas-Burnins Instan- 

taneous 8482 

Water Heater, An Electric Induction... 3890 
Water Heater, Kegrulator for Steam, 

Operates by Mercury Expansion. .«.. . 3371 
Water in a Iiocomotive Gaus^e Glass, 

Steadying^ 3316 

Water Jacket, Kepairin^r Cracked 3328 

Water-Lievel Indicator for a Concealed 

Tank 3346 

Water Motor, Paddle-Chain 3496 

Water Pump, Improvised, Natural-Gas 

Flow Operates 8338 

Water Stains on Wallboard. Preventin^r 3328 

Water System, Cooliner Tank 3429 

Water Tank, Cold- Water, for Shop 3463 

Waterprooflnff Drawingrs and Tracins^s. . 3326 

Waterprooflns Dry Batteries 8899 

Waxed Paper Bread Board 3454 

Wederes, Parallel, for Accurate Settingrs 3460 
Weeds Turned Under by Plow Fender.. 3497 
Weierhing: Aluminum Castings for Test- 
ing: 3603 

Weight, Aluminum Castings Tested by.. 3603 

Well, Recovering: Tools from 3414 

Wells Several Hundred Feet Apart 

Operated by One Windmill 3445 

Wet Soil. Aids for Binders Working in 3462 

Wheel Chair, Improvised 3320 

Wheel Puller for Full-Floating Rear 

Axles 3335 

Wheel, Wagon. Repairing Broken 8319 

Wheelbarrow Ash Sifter 3346 

Wheelbarrow from Hot- Water Tank 8422 

Wheels, Truck, Arranged to Turn in 

Small Space 8454 

White Solution for Laying Out Metal... 3485 

Whitewash. How to Make 3439 

Wind-Propelled Farm Sign 8456 

Winding Springs with Brace 3398 

Winding Telescope Springs 3394 

Windmill Operates Wells Several Hun- 
dred Feet Apart 3446 

Window Awning, A Quickly Made 3473 

Window Cooler, Neat 3340 

Window Sash. Aid for Painting 8371 

Window Seat, Wood Box under 3336 

Window Shade. Ventilator Used with... 3466 



Window Ventilator, Collapsible 3484 

Windows, Glass, Stain for 3485 

Windows, Show, Preventing Frost on... 3475 

Windshield, Automobile, as Dining Table 3460 

Windshield, Mixture for Cleaning 3502 

Wire and Band Stretcher for Shipping 

Cases 3501 

Wire Brush Cleans Metal for Soldering 3489 

Wire Cable, Fixture for Cutting 3335 

Wire-Fence Frame for Snow Houses... 3344 

Wire Fence, Horizontal Brace for 3465 

Wire, Heavy, Splicing Smoothly 3502 

Wire in Plastic Stove Lining 3313 

Wire, Jig for Bending Eyes in 3375 

Wire Joints, Ladle for Soldering 3420 

Wire Mesh, Machine Bends for Concrete- 
Column Reinforcement 3370 

Wire Screen Cloth, Backing for 3485 

Wire Snap Hook 3482 

Wire, Square. Holding in Chuck 3507 

Wire Stretcher, Buggy-Top Brace 3453 

Wire Thieves, Telephone, Catching 3386 

Wiring, Auto, Testing with Telephone 

Generator 3509 

Wood Bending and Forming 3421 

Wood Box under Window Seat 3336 

Wooden Patch for a Jagged Hole in a 

Ship's Bottom 3359 

Wooden Plugs, Tool Cuts Out 3440 

Wooden Spokes, Tightening 3307 

Wooden Threads, Cutting 3396 

Woodruff Keys, Tool for Removing 8369 

Woodworking Shop, Adjustable Horse 

for 8463 

Wool, Steel, for Cleaning Glass 3477 

Work, Close, Doing with a Hacksaw. . . . 8817 

Work, Light, Tapping Machine for.... 3314 

Work, Steel Ball Aids in Centering 3322 

Worn Feed Nut. Readjusting 3360 

Wrench, Improved Tap and Reamer.... 3358 

Wrench, Monkey, Jack Made from 3413 

Wrench, Stud, Eccentric 3426 

Wrenches. Monkey, Regrlnding 3372 

Wringer Rolls, Benzine for 3410 

Wristpin Bushings, Tool for Handling. . 3307 

Young Stock, Movable Pens for 3508 
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